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WATER PLANT OPTIMIZATION STUDY 
BURLINGTON WATER PURIFICATION PLANT 



Summary of Findings and Recommendations 

This Water Plant Optimization Study (WPOS) was initiated by the Ministry of the 
Environment (M.Q.E.) to review the operating conditions over a 3-year study period and 
determine an optimum treatment strategy for contaminant removal at the Burlington Water 
Purification Plant. This optimization study is part of the on-going Drinking Water 
Surveillance Program (DWSP) which has been implemented to provide a continuously 
updated database on Ontario drinking water quality. 

The Burlington Water Purification Plant is generally well run and plant performance in 
terms of both turbidity removal and disinfection has been excellent. 

The following recommendations are made in an effort to optimize plant performance: 



Studies 

* 

• Conduct a Filter Media Study to determine media intermixing and 
efficiencies of the backwash process. (This recommendation has already 
been implemented.) 

• Conduct bench-scale and plantscale studies to assess the use of poly- 
aluminum chloride as a primary coagulant. 

• Review the effectiveness of the existing coagulant aid including the 
location of the polymer injection point as well as the mixing efficiency of 
the polymer and alum. 

• Conduct a plant flow audit to ensure that the measuring components are 
performing within accurate ranges. 

• Evaluate the use of powdered activated carbon and/or granular activated 
carbon for taste and odour control. 
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• Review the existing wastewater system to ensure there are not 
unnecessary overflows to the lake. 

• Investigate the plant hydraulics. 

• Review the chlorination system to determine if there is any need to 
increase post-chlorination time. 



Plant Modifications 



Other 



• Install a streaming current monitor to assist in determining optimum 
coagulant dosages. 

• Replace mercury float switches at various locations throughout the plant. 

• Review and upgrade laboratory equipment. 

• Install in-line continuous turbidity monitoring systems for each filter. 



• Monitor the integrety of the P.V.C. liners in the wood stave 
hydrofluosilicic acid and aluminum sulphate storage tanks on a regular 
basis. 

• An emergency contingency plan should be developed for the Burlington 
Water Purification Plant. This plan should address emergency situations 
in the plant including chemical spills. As part of this plan, a software 
package should be prepared to allow for simulation of situations as part 
of the operator training. 
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ONTARIO MINISTRY OF THE ENVIRONMENT 
BURLINGTON WATER PURIFICATION PLANT OPTIMIZATION STUDY 

M.O.E. PROJECT NO. 7-2017 

TERMS OF REFERENCE 

The Drinking Water Surveillance Program (DWSP) of the Ontario Ministry of the 
Environment (M.O.E.) consists of a continuously updated base of information on Ontario 
water treatment plants and water quality. For each plant entering the program, a specific 
plant investigation and process evaluation study is required. The purpose of this study, 
the Water Plant Optimization Study (WPOS), is to document and review the existing 
operating conditions and to determine an optimum treatment strategy for contaminant 
removal at the plant. The Ministry of the Environment has prepared a detailed Protocol 
for the Water Plant Optimization Study which has been distributed to the Consultants 
engaged for the studies. This particular study for the Burjington Water Purification Plant, 
has been conducted in accordance with the Protocol. 

INTRODUCTION 

The Burlington Water Purification Plant (W.P.P.) is located on Lakeshore Road 
approximately one kilometre west of Walkers Line at the Lake Ontario shoreline in the City 
of Burlington, as indicated on Drawing No. 1 . The service area extends as far north as 
Highway #5 between Burloak Drive and Waterdown Road. A small portion of south west 
Oakville, west of Bronte Creek is also serviced by the Burlington Water Distribution 
System. 

The Burlington W.P.P. High Lift Station supplies water directly to the service area near the 
lake (pressure Zone #1), as well as providing water to the Kingsway, Brant Street, 
Washburn and Mount Forest Pumping Stations for re-pumping to successive pressure 
zones at higher elevations. 

PLANT BACKGROUND 

The Burlington Filtration Plant was originally constructed in 1935. The first major plant 
expansion was undertaken in 1950. Two filters and settling basins were added to 
increase filtration capacity. In 1954 another intake and a new raw water low lift pumping, 
station was constructed. In 1956 two additional filters and settling basins were 



Burlington Water Treatment Plant Optimization Study - October 1991 



Ontario Ministry of the Environment 



constructed. Another major expansion took place in 1960 including two filters, settling 
basins, new low lift pumping station and modifications to the high lift station. A new 
intake was constructed in 1963. In 1970 two new filters were constructed to meet 
maximum day conditions, along with the addition of low lift and high lift pumps. In 1977 
the Burlington Water Purification Plant underwent a six year program of expansions and 
renovations that were completed in 1983. The major expansions included: 

1 . A computerized supervisory and control system 

2. A new high lift pumping station 

3. Additional filtration capacity (four filters) 

4. A new chemical building 

5. Additional raw water pumping capacity 

6. A new administration/control building 

OPERATION OVERVIEW 

The Burlington Water Purification Plant receives its raw water supply from Lake Ontario 
and treats it through a direct filtration process. The major process units are as follows: 

a) Intakes, Screens and Low Lift Pumping 

b) Flocculation 

c) Filtration 

d) Clearwell Storage 

e) High Lift Pumping 

Each of these major process units is described in Section C of this report. 
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SECTION A 

RAW WATER SOURCE 

A.1 GENERAL 

The source of the raw water for the Burlington Water Purification Plant is Lake 
Ontario. There are two intakes through which the raw water flows by gravity. 
At present, treatment provided for the raw water includes screening, flocculation 
and filtration with chemical treatment consisting of chlorine disinfection, 
aluminium sulphate and polymer for coagulation, and fluoridation. The Regional 
laboratory analyzes for general chemistry, metals {iron only), purgeables, 
organochlorides, and bacteria. Chemical samples at the Burlington Water 
Purification Plant are analyzed monthly by the M.O.E. under the DWSP program. 

In the years 1984 to 1986, the general raw water quality parameters varied as 
follows: 



Turbidity (FTU) 


0.48 - 62.0 


Colour (TCU) 


<0.5 - 8.0 


Temperature (°C) 


2-24 


Alkalinity (mg/L as CaCOa) 


93.3 - 103.3 


Hardness (mg/L as CaC0 3 ) 


125.5 - 138.7 


PH 


7.7 - 8.4 


Ammonia (mg/L) 


0.00 - 0.36 



The quality of the water has been categorized as physical, microbiological, 
radiological and chemical in the following sections. The source and methods 
used for determining quality, validity of data and seasonal trends have been 
noted where applicable. 

A.2 PHYSICAL WATER QUALITY 

The physical water quality characteristics, other than turbidity, do not directly 
affect the safety of supply; however, they may cause aesthetically objectionable 
effects. The physical qualities such as colour, clarity, taste, odour and 
temperature effect the acceptability of drinking water to consumers. 
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A.2.1 Colour 

Tables 5.0 to 5.2 in the Appendix list the colour levels measured in the raw and 
treated waters by the Ontario Ministry of the Environment laboratories. The 
results of the three year period from 1984 - 1986 are also summarized in 
• Table A1. 

TABLE A1 

BURLINGTON WATER PURIFICATION PLANT 

COLOUR LEVELS SUMMARY 

1984-1986 



1984 


1985 


1986 


RAW 


RAW 


RAW 


* Maximum 8.0 


4.75 


6.0 


* Minimum 3.0 


2.0 


<0.5 


* Average 5.5 


2.94 


2.9 


* AH units in TCU 







The raw water sample results indicate that the average colour level is 5.5 TUC 
(True Colour Units). The raw water colour varied from <0.5 to 8.0 TCU during 
the period of 1984-1986. The treated water sample results indicate that the 
colour levels are well below 5 TCU over the same period. According to the 
Ministry of the Environment, Ontario Drinking Water Objectives, colour becomes 
noticeable to consumers at levels greater than 5 TCU. There seems to be no 
seasonal trend with respect to colour, according to the data presented herein. 



A.2.2 Temperature 



The temperature of the raw water at the Burlington Water Purification Plant 
ranges between 2°C recorded in February/March 1986 and 24 °C in August 
1984. There are no set limits for the temperature of drinking water but the 
palatability is enhanced by its coolness. It is desirable that the temperature of 
drinking water be less than 15°C. 
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A.2.3 Taste and Odour 

The Burlington Water Purification Plant presently does not treat for taste and 
odour problems. Provisions are available to use chlorine dioxide for taste and 
odour control but this has not been necessary. There have been very few taste 
or odour occurrences recorded over the three year study period. Chlorine 
dioxide was used until December 12, 1985 after which its use was discontinued. 
It was found that there was a metallic taste imparted to the water by the chlorine 
dioxide. 



A.2.4 Turbidity 



Turbidity is the general term given to silt, sediment, algae, and other particulates 
in water that may shield microorganisms from a disinfectant. 

The Ministry of the Environment Ontario Drinking Water Objectives require that 
the turbidity of finished water leaving a water plant not exceed one turbidity unit 
(1 Formazin turbidity unit - FTU or 1 nephelometric turbidity unit - NTU) for 
health considerations. The turbidity of the raw and treated waters measured at 
the plant is tabulated and summarized in Tables 2.0 and 2.1 in the Appendix. 
The levels measured at the MOE laboratories are summarized in Tables 5.0 
to 5.2. 

The raw water turbidity at the Burlington Plant varies seasonably and is higher 
in spring possibly due to runoff and greater rainfall. The two intakes extend 
500 m and 734 m into Lake Ontario, with intake cribs submerged approximately 
9.0 m at low lake levels, and are not normally affected by everyday lake 
turbulence. Over the three year study, the turbidity varied from a low of 
0.48 FTU to a high of 62.0 FTU. Typically the raw water turbidity is less than 
4 FTU. 

Plant and laboratory turbidity measured values do not always coincide, but the 
variations are minor (probably due to variations in calibration) and the observed 
values are consistent. Effluent turbidity was below 1.0 FTU (often well below) 
on all but two days during the study period. 
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A.3 CHEMICAL WATER QUALITY 

A.3.1 BH 

The pH of raw and treated water is measured on-site by the Region of Halton's 
plant operation staff. The pH is measured three times daily and is determined 
colourimetrically using a spectrophotometer. The pH of raw water is also 
monitored and recorded continuously by the computer. The raw water pH 
varied between 7.7 to 8.4 over the three year period 1984-1986. The results 
indicate that the pH of the raw and treated water is well wrthin the Ontario 
Drinking Water Objectives range of 6.5 and 8.5 and does not fluctuate 
significantly. 

The pH is also measured by the MOE and the results correspond closely with 
the plant and laboratory measurements. The MOE laboratory results are 
summarized in Tables 5.0 to 5.2 while the plant results are summarized in 
Tables 2.0 and 2.1. There are no seasonal trends in pH evident from either of 
the sets of data, and raw water pH levels have remained relatively constant over 
the three year study period. 

A.3.2 Inorganic Parameters 

The only raw water inorganic chemical parameter measured at the plant is pH 
as described above. The inorganic chemical parameters relating to health and 
aesthetics, that are measured by the Regional laboratory include iron, hardness, 
magnesium, sodium, alkalinity, chloride, sulphate, nitrate and nitrite. The results 
of raw and treated water analyses are contained in Tables 5.0 to 5.2. During 
the three year study period, the raw and treated water was consistently below 
the desired limits of these parameters. 

A.3.3 Organic Parameters 

The raw water organic chemical parameters that are measured at the Regional 
laboratory include the total Kjeldahl nitrogen and dissolved organic carbon 
concentrations, both of which are aesthetic parameters. The health related raw 
water organic chemical parameters that are measured include various 
trihalomethanes, PCB's, organochlorides and pesticides. There were no organic 
parameters above the desired limits in both raw and treated water. 
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A.3.4 Alkalinity 

The raw water alkalinity is stable and did not vary more than 1 1% over the study 
period. Raw water alkalinity varies from 93.3 to 103.3 mg/L as CaC0 3 which 
is typical for Lake Ontario. 

A.3.5 Hardness 

The raw water hardness is also quite stable and did not vary more than 10% 
over the three year period from 1984-1986. Raw water hardness varied from 
125.5 to 138.7 mg/L as CaC0 3 which is typical for Lake Ontario. 

A.4 MICROBIOLOGICAL WATER QUALITY 

There are no facilities available at the plant to conduct particle or algae counts. 
Since March 1986, bacterial counts and general chemical analyses have been 
performed on a weekly basis by the Regional Health Department located in 
Oakville. Previously these analyses were performed by the M.O.E. Laboratory. 
Tables 5.0 to 5.2 and 6.0 in the Appendix are monthly summaries of 
bacteriological testing for raw (and treated) water for 1984 - 1986. During 1986, 
there were 84 samples taken (42 raw and 42 treated) and the results of the raw 
water samples are summarized in Tables A2 and A3, as follows: 



TABLE A2 

BURLINGTON WATER PURIFICATION PLANT 

SUMMARY OF BACTERIOLOGICAL TESTING (1986) 

TOTAL COUFORM 



MPN RAW 



Absent 

1-100 38 

101 - 5000 4 

>5000 

Total Number of Samples 42 
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TABLE A3 



BURUNGTON WATER PURIFICATION PLANT 

SUMMARY OF BACTERIOLOGICAL TESTING (1986) 

FECAL COUFORM 



MPN RAW 



Absent 

1-100 39 

101 - 5000 3 

>5000 

Total Number of Samples 42 



Throughout the three year study period from 1984-1986, the monthly raw water 
samples showed fecaJ coliform counts ranging from 1 per 100mL to 116 per 
100mL sample. 

A.5 RADIOLOGICAL WATER QUALITY 

Radiological analysis is not performed on the raw or treated water at the 
Burlington Water Purification Plant. 
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SECTION B 

FLOW MEASUREMENT 

B.1 GENERAL 

Based on the information supplied to us by the Regional Municipality of Halton 
staff, we have prepared Tables 1.0 and 1.1 in the Appendix for raw and treated 
water flows for the period 1984-1986. Table B1 summarizes the flow metering 
equipment at the Burlington Water Purification Plant. 

B.2 RAW WATER FLOW MEASUREMENT 

The two raw water venturi flow meters with Rosemount differential pressure 
transmitters in the low lift station measure the rate of flow entering the 
flocculation tanks. 

Raw water rate of flow indication, recording and totalizing is performed 
continuously and is summarized every eight hours (3 times per day) by the plant 
operators, and on a continuous basis by the process computer. 

B.3 FILTERED WATER FLOW MEASUREMENTS 

Filtered water flow is measured by BIF and Gould differential flow units. There 
are a total of eight flow meters, one unit per filter. The flow is then totalized by 
the process computer. 

B.4 BACKWASH WATER FLOW MEASUREMENT 

The backwash pumps take filtered water from the clearwell and pump it 
upwards through the filter. The amount of water used during backwash varies, 
but is generally about 4% of the filtered water. 

The BIF flow meter signals are totalized to determine the amount of water used 
in the backwash process and this is recorded after every backwash. It is 
. recorded on a continuous basis by the computer. 
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TABLE B1 



BURLINGTON WATER PURIFICATION PLANT 
FLOW METERING EQUIPMENT 



SERVICE 


NUMBER 


PRIMARY 

DEVICES 


LINE 
SIZE 


FLOW 
ML/d 


RANGE 


TRANSMITTER 


LOCATION 


INSTRUMENTATION 


1 . Raw Water 


2 


Short form 
Ventur) 


000 mm 

900 mm 


172 
86.4 


8:1 
8:1 


Rosemount 


Lower pipe gallery 
one on north header 
one on south header 


Row recorded and 
totalized to RTU 
then central control 


2. niter Effluent 


8 


BIF style 623 
Venturl 


Filter nos. 
8,9,10.11, 
12,13,14,16 


26 
34.6 


5:1 
5:1 


6 BIF Model 251-11 
2 Gould 


Upper pipe gallery for 
each filter effluent valve 
to clearwell 


Flow recorded and 
totalized to RTU then 
central control 


3. Filter Backwash 


2 


Short form 
Venturl 


900 mm 
900 mm 


130 
130 


8:1 
8:1 


BIF Model 251-11 


New pipe gallery on 
backwash header to 
waste holding tank 


Flow recorded and 
totalized to RTU then 
central control 


4. Treated Water 


2 


Short form 
Venturl 


1050 mm 
1050 mm 


259 
259 


8:1 
8:1 


BIF Model 25 Ml 


High lift pumps - one 

on 

discharge header for 

pumps 1 , 2 and 3 on 

discharge header (or 

pumps 4, 5, and 6 


Flow recorded and 
totalized to RTU then 
central control 


5. Wastewater 


1 


Magnetic 
Flowmeter 


250 mm 


16 


8:1 


Krohne 


Discharge line from 
waste holding tank for 
#9 sewage pumping 
station 


Row recorded and 
totalized to RTU then 
central control 


+ 
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B.5 TREATED WATER FLOW MEASUREMENT 

There are two short form venturi tubes, one on each 1050mm diameter 
discharge header leaving the high lift station. Each flow meter is independent 
and the individual flows are totalized on a continuous basis by the process 
computer. 

* 

In the City of Burlington the average day per capita production for the three 
years is as follows: 

1986 average day per capita production = 501 Lpcd (1 10 gpcd) 
1985 average day per capita production = 478 Lpcd (105 gpcd) 
1984 average day per capita production = 493 Lpcd (108 gpcd) 

B.6 VALIDITY OF RECORDS 

The monthly summary for raw and treated waters in Table 1.1 is a good 
indication of seasonal trends in water consumption. It is evident that the City 
of Burlington water consumption follows the general trend of higher 
consumption during the summer months. 

The plant data written on the daily log sheets show few discrepancies in raw, 
treated and backwash flows. 

The validity of the methods of flow measurement is limited to the accuracy of 
the flow meters used at the plant. The flow meters are calibrated when the flow 
readings are considered to be abnormal by plant operations staff. The 
preventative maintenance program takes care of calibration normally on an 
annual basis. Calibration consists of re-setting the zero and span adjustments 
on the differential pressure transmitters. 

Studies have been conducted to examine the accuracy of the flow meters 
throughout the plant. It has been concluded that the range on the treated water 
flow meters has resulted in significant errors at the lower end of the measuring 
range where the venturi tubes normally operate. The Regional Municipality of 
Halton will be commissioning a study to examine ways of improving the lower 
end accuracy of the treated water (high lift pumping station) flow metering 
equipment. A complete plant flow audit might ensure that the measuring 
components are performing within accurate ranges. 
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The plant data and other typical per capita flows for the local region are similar. 
The following are typical average day per capita flow rates for the Regional 
Municipality of Halton: 

Oakville 469 Lpcd (103 gpcd) 

Milton 450 Lpcd (99 gpcd) 

Acton 396 Lpcd (87 gpcd) 

Georgetown 517 Lpcd (114 gpcd) 

Total (Including Burlington) 441 Lpcd (97 gpcd) 

It is apparent that the average day per capita flow rates in Burlington are higher 
than the average for the Regional Municipality of Halton. It has been 
documented in other reports that the industrial contribution to consumption in 
Burlington is significantly higher than in other Municipalities. This would explain 
the higher level of per capita production recorded. Reference is made to the 
' City of Burlington Water Distribution Update Study prepared by Simcoe 
Engineering Group Limited dated September 1983, for further information. 

B.7 CONCLUSIONS 

The raw water flow measurement systems in the Burlington Water Purification 
Plant are generally operating consistently and accurately and calibration is 
performed on a regular basis. Treated water flow measurement, however, has 
been inconsistent and, therefore, it is recommended that the Region of Halton 
proceed with its investigation of the accuracy of the treated water flow metering 
system and make the necessary improvements. 
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SECTION C 
PROCESS COMPONENTS 



C.1 GENERAL 



The following sections describe the present treatment process components of 
the Burlington Water Purification Plant. A plant layout indicating the location of 
the major process units is included in Drawing No. 2. A general schematic of 
the Water Plant is provided in Drawing No. 3, and a general process and piping 
block schematic of the plant operations is provided in Drawing No. 4. 
(Note : Drawing #4 is included as a fold-out at the back of the Report.) 

The Burlington Water Purification Plant operates as a direct filtration plant and 
the present process components include screening, low lift pumping, 
fiocculation, filtration and high lift pumping with chemical treatment consisting 
of pre-chiorination and post-chlorination disinfection, coagulation using 
aluminum sulphate and polymer, fluoridation and, prior to December 1985, 
chlorine dioxide. 



C.2 DESIGN DATA 

C.2.1 Capacity 



The original water plant was constructed in 1935 and before the major 
expansion in 1983 had a capacity of approximately 110 ML/d (24 migd). The 
plant was expanded in 1983 to a rated capacity of 165 ML/d (36 migd) based 
on the Ontario Ministry of Environment Certificate of Approval but usually 
operates at 110 ML/d (24 migd) capacity at maximum day and 48 ML/d 
(11 migd) capacity for average day. 

The highest output at the plant was 113.7 ML/d (25 migd) based, on the flow 
data collected over the three year study period 1984-1986. 

The plant capacity varies seasonally due to lower lake levels in the winter thus 
lowering capacity through the gravity intakes. 

The 1935, 1950, 1954 and 1956 sections of the plant, i.e. filters 1 - 7, settling 
basins and high lift pumping station are no longer in service/ 
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C.3 PROCESS COMPONENT INVENTORY 

C.3.1 Intakes 

The raw water is taken from Lake Ontario on the .principle of gravity flow 
through two intakes. An intake schematic is provided in Drawing No. 5. The 
older of the two intakes installed in 1953 consists of a 762 mm diameter steel 
pipe extending 500 m into Lake Ontario, with a 3.7 m 2 intake crib submerged 
approximately 9.0 m at the winter low lake level of 73.62 metres Canadian 
geodetic datum. The newer intake pipe was installed in 1962 and consists of an 
1500 mm concrete pipe extending 734 m into Lake Ontario with a hexagonal 
intake crib submerged approximately 9.0 m at the winter low lake level of 
73.62 m Canadian geodetic datum. A 1.8 m x 2.1 m box conduit, 73 m in 
length connects the 1500 mm intake to the raw water well. The concrete raw 
water well is 14.0 m wide by 23.0 m long by 6.5 m deep and has a volume of 
1600 m 3 at top water level. As the level in the raw water well is drawn down by 
using the low lift pumps, water flows into the well from the lake through the 
intakes. The capacity of the intakes is limited by the maximum differential head 
obtainable between the lake and the raw water well. It has been calculated that 
the capacity of the 1500 mm concrete intake at the summer low lake level is 
207,000 m 3 /d (45.5 migd). The capacity of the 762 mm steel intake under the 
same conditions is approximately 50,000 m 3 /d (1 1 migd). 

There have been no reported problems of the presence of frazil ice during 1984- 
1986. At present there are provisions for backwashing the intakes. No 
chemicals are added directly in the intakes. 

C.3.2. Screens 

There is one Link-Belt Model 45 travelling water screen, located between the 
. intakes and the raw water well, which is used to prevent large debris, fish, etc., 
from entering the purification process. The screen is 1 .5 m wide and has an 
overall height of 7.0 m . The screen is driven by a 0.75 kW electric induction 
motor. The waste from the screens is collected and hauled to a landfill site. 

■ 

The plant is also equipped with a manual screen and provisions are available 
for the future addition of a rotating screen. The manual screen has a capacity 
of 68,200 m 3 /d but is used in emergency conditions only. The travelling screen 
has a capacity of 182,000 m 3 /d assuming a maximum head loss of 122 mm 
through the screen at a minimum summer well level of 1 .98 m or 73.000 m 
elevation. The Model 45 is designed to withstand a maximum difference in head 
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(between the front and back of the screen) of 1524 mm at the maximum water 
depth. 

C.3.3 Low Lift Pumps 

The low lift pumping station, consisting of six vertical turbine low lift pumps, 
transfers water from the raw water well to the raw water header leading to the 
flocculation tanks and filters. 

The six low lift pumps discharge to two main headers leaving the station. The 
header is split into two lines. The first line originally served filters 1-7. This line 
is no longer in service. The other main header splits into two 900 mm headers 
(in the filter building) through filters 8-1 1 and through filters 12, 13, 14 and 16. 
Provisions exist for future filters 15 and 17. 

Water flows to the flocculation tanks through a 1050 mm concrete pressure pipe 
raw water transfer. main. On entering the filter building, this raw water main 
divides into two 900 mm stainless steel headers leading to the North and South 
banks of flocculation tanks. Control for the low lift pumping is based on 
flocculation conduit level. 

The method of raw water flow control is as follows. As the level in the 
flocculated water conduit rises, the flow control valve associated with the raw 
water header feeding that particular bank of flocculation tanks closes 
proportionally to reduce the flow (modulating control valve). If the control valve 
position is less that 30%. then the operator or computer (depending on the 
control mode selected for these pumps) will shut off the most recently started 
pump. 

As the level in the conduit falls, the flow control valve opens. If the control valve 
position is greater than 70% then the next duty pump is started. 

Pump duty selection may be varied by the plant operator through the process 
computer. 

A summary of the existing low lift pumps is presented in Table C1. 
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TABLE CI 

BURLINGTON WATER PURIFICATION PLANT 
SUMMARY OF LOW LIFT PUMPING UNITS 



Pump 
No. 


■ Manufacturer 


Type 


Year of 
Purchase 


Capacity 

m 3 /d 
(migd) 


Head 
m 
(ft) 


Motor 
Voltage 


kW 


1 


Layne & 
Bowler 


Vertical 
Turbine 


1956 


26,363 
(5.8) 


12.8 
(42) 


550 


37,5 


2 


Byron 

Jackson 


Vertical 
Turbine 


1955 


22,273 
(4.9) 


12.5 
(41) 


550 


7.5 


3 


Wbrthington 


Vertical 
Turbine 


1961 


34,091 
(7.5) 


12.2 
(40) 


550 


75 


4 


Worthinglon 


Vertical 
Turbine 


1965 


54,545 
(12) 


17.1 
(56) 


4160 


150 


5 


Peerless 


Vertical 
Turbine 


1977 


90,909 
(20) 


10.1 
(33) 


4160 


225 


6 


Layne & 
Bowler 


Vertical 
Turbine 


1965 


40,909 
(9.0) 


15.2 
(50) 


550 . 


94 



The total installed station capacity is 269,000 m 3 /d (59.2 migd) and the firm 
station capacity is 178,000 rrr/d (39.2 migd). A raw water low lift schematic is 
included in Drawing No. 6. Pump No. 3 is dual eiectric/diesel driven (Waukesha 
L5792 direct drive Diesel engine) capable of a capacity of 34,091 m 3 /d 
(7.5 migd). Under standby power mode, the low lift diesel generator set can 
supply power to all of the 550 volt pumps (1 ,2,3 and 6) with a total capacity of 
123,636 m 3 /d (27.2 migd). Failure of the Diesel generator would result in the 
direct drive unit on pump No.3 starting. 



C.3.4. Flash Mixing 



Flash mixing is accomplished by an in-line blender located at the discharge of 
the low lift pumping station, at a point immediately north of where the discharge 
headers meet, i.e., downstream of the pumping station. The in-line blender is 
an Instomix Model SH-0768, manufactured by Walker Process. The unit is 
1067 mm in diameter, 1.2 m in length, and is fabricated of standard weight steel 
pipe with welded flanged ends. The blender is powered by a 0.75 kW motor. 
The two impellers are 297 mm diameter 316 stainless steel. The calculated 
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G valve is 730 sec' 1 and Gt values are 560 at 120,000 m 3 /day and 900 at 
75,000 m 3 /day. 

C.3.5 Flocculation 

There are three concrete flocculation tanks, each with six chambers (two banks 
of three chambers.each). Each chamber is approximately 4.85 m long x 4.85 m 
wide with a 7.9 m depth and has an effective volume of approximately 173 m 3 . 
This results in a volume of 520 m 3 per pass or 1040 m 3 per tank. Each 
fioccuiation tank can be operated independently in order that one tank can be 
emptied for maintenance. It is not necessary that both banks of chambers in 
each tank be used. Water is introduced tangentially at the bottom of the first 
chambers and flows upward. The spiral flow is maintained by staggered 
horizontal wood baffles. Water exits the first chamber through a 750 mm 
circular downpipe to the second chamber, where it enters tangentially. The 
second to third chamber route is similar. 

Tapered flocculation (decreasing velocity gradient) through each set of tanks is 
accomplished by increased opening size at the entrance to consecutive tanks, 
thereby reducing hydraulic loss, i.e. imparting less energy on entrance to 
successive tanks. 

The raw water is pumped from the tow lift station to the flocculation tanks 
through the 1050 mm raw water header. Just prior to the tanks, the flow is split 
into two 900 mm stainless steel headers. Two parallel and independent 
fioccuiation systems are provided, comprised of two flocculation tanks on the 
south side of the plant and one flocculation tank on the north side. Flow to 
each side of the plant is regulated as described in C.3.3. 

Table C2 summarizes the detention time at rated plant capacity of 165 ML/d for 
all three flocculation tanks, (total volume = 1040 m 3 x 3 = 3120 m 3 ), and 
approximate velocity gradients calculated based on the formula for hydraulic 
mixing and flow through both ports in the flocculation tanks. 
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TABLE C2 

BURLINGTON WATER PURIFICATION PLANT 
FLOCCULATION DETENTION TIME AND G VALUES 



DETENTION VELOCITY GRADIENTS (G) 

FLOW TIME CELL1 CELL 2 CELL 3 OVERALL G, 



(m 3 /day) (min) (sec 1 ) (sec* 1 ) (sec 1 ) 



165,000 27.2 40 25 15.9 4.7x10" 



When the flow anticipated for the day is low, standard operating procedure is 
to bypass one or more flocculation tanks, to maintain approximately a 30-minute 
detention time. This ensures that the flocculation energy gradients are 
maintained at the design values indicated in the table above. 



C.3.6 Sedimentation 



Sedimentation has not been utilized at the Burlington Water Purification Plant 
since the recent expansion completed in 1983. 



C.3.7. Filters 



Flocculated water passes into either the North or South flocculated water 
conduit, one servicing filters 9, 11 and 13, the other servicing filters 8, 10, 12, 
14 and 16. An interconnection is provided from the South to North conduits at 
the east end of the filtration building. This interconnection (a 500 mm 
polyethylene pipe) is intended only for emergency use since its hydraulic 
capacity is approximately 3 mgd. It is used only if the North filters are in service 
with the South flocculation tanks in use, or vice versa, i.e. for special 
maintenance procedures. 

Each filter has a 1200 mm high by 600 mm raw water influent sluice gate in 
these flocculated water conduits. 

Eight filters are presently in use at the Burlington Plant. Four were constructed 
in 1962 and have a bed area of 94 m 2 each. The remaining four, built in 1980, 
have a bed area of 130 m 2 each. The filters are constructed of concrete and the 
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filter media consists of a 450 mm layer of anthracite above a 300 mm (ayer of 
sand. 

The analysis of core samples reported in the 1988 report by Gore and Storrie 
Limited, entitled "Evaluation of Process Components - Phase 1" indicates that 
filter 14 (representative of the most recently constructed filters) had 300 mm of 
anthracite, effective size 0.74 mm and uniformity coefficient 1.42, 50 mm of 
mixed anthracite and sand, and 300 mm of sand, effective size 0.57 mm and 
uniformity coefficient 1.32. At the time of construction, this filter contained 
300 mm sand and 450 mm anthracite (as did filter 12, 13, and 16). 

Filters 9 and 1 1 contained 50 - 75 mm mixed anthracite and sand, and another 
450 - 500 mm sand, effective size 0.58 and 0.65 respectively, and uniformity 
coefficients 1 .48 and 1 .55 respectively. 

The support media consists of 300 mm of gravel in the following thicknesses: 

50 mm of 1 .19 - 2.38 mm 
75 mm of 3.36 - 6.35 mm 
75 mm of 6.35 - 12.7 mm 
100 mm of 12.7 - 19 mm 

The filter underdrain material is unglazed vitrified fired clay pipe, commonly 
known as the Leopold underdrain system. It comprises a total depth of 
250 mm. 

Each of the 1962 filters is rated for a capacity of 200 mL/s (2640 igpm) and 
each" of the 1980 filters is rated for a capacity of 300 mL/s (3960 igpm). All 
eight filters have a total rated capacity of 173 ML/d (26,400 igpm). 

Table C3 summarizes the design filter rates for the four smaller and four larger 
filters at the plant. MOE design guidelines suggest a maximum filtration rate of 
12.0 m/h (4.3 gpm/ft 2 ). ' 



Burlington Water Treatment Rant Optimization Study - October 1991 



Ontario Ministry of the Environment C-8 



TABLE C3 



BURLINGTON WATER PURIFICATION PLANT 
FILTER RATES 



FILTER AREA FLOW RATE FILTER RATE TOTAL FLOW 

ro* (ft 2 ) ML/d (igpm) m/h Oopm/ft 2 ) ML/d 



94 (1012) 17.3 (2640) 7.7 (2.61) 69.2 

130 (1400) 25.9 (3960) 8.3 (2.83) 103.6 



The fitter influent sluice gates and back wash sluice gates are equipped with 
electric actuators that are controlled by the process computer. The filter system 
operates in the same manner whether under local, remote/local, or 
remote/CPU control. The filters may be controlled by the operator or 
automatically by the computer. Level in the flocculated water conduit is 
transmitted to the main filter building control panel. 

A filter operational study is presently being carried out for all eight filters. 
The design elevations for the filters are as follows: 



top of box 


81.991 m 


top of water 


81.600 m 


top of trough 


81.206 m 


top of anthracite 


79.175 m 


top of sand 


78.725 m 


top of gravel 


78.425 m 


top of underdrain 


78.125 m 


bottom of box 


77.875 m 



Table C4 contains filter data for turbidity, flow and backwash rates. 

■ 

Two backwash pumps are provided for the cleaning of the filters. The four 
smaller filters require only one backwash pump for cleaning. Each backwash 
pump has a rated capacity of 86 400 m 3 /d against a head of 10.7 metres. The 
backwash cycle for the four larger filters typically consists of three minute low 
wash at 15-44 m/h with one pump followed by a ten minute high wash at 66-84 
m/h with both pumps, then a two minute low wash. The backwash pump 
located in the new pipe gallery is powered by a 150 kW motor, whereas the 
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TABLE C4 

BURLINGTON WATER PURIFICATION PLANT 
FILTER DATA 



Raw Water Turbidity Range (FTU) 

Effluent Turbidity Ranges (FTU)* 

Length Of Filter Run 

Headloss (Clean Bed/Dirty Bed) 



0.48-62.0 based on daily averages of 9 readings per day (3 
readings per 8 hr.shift). Readings obtained by operators using 
Hach turbidimeter 

■ 

0.08-1 .20 based on daily averages of 9 readings per day (3 
readings per 8 hr. shift), Readings obtained by operators using 
Hach turbidimeter 

12-24 hrs. based on summer raw water quality and average flows 

0,6-2.0 m 



Flowrate 



Filtration Rate 



Total 
Row 

110ML/d 



Filters 
Ml 

7.7 m/h 



Filters 



12.13.14.16 
8.3 m/h 



Backwash Row 



Filtered Water/Cycle 
Backwash Water/Wash 



low wash 300 L/s for 3 mins 
(1 pump) 

high wash 800 L/s for 10 mins 
(2 pumps) 

low wash 300 L/s for 2 mins 
(1 pump) 

104-622 m 3 /m 2 range 

11.5 m 3 /m 2 average (larger filters) 

7.6 m 3 /m 2 average (smaller filters) 



In addition to turbidity measurements taken by plant operators, there are eight filter effluent turbidity sample lines (one for 
each filter) with a continuous reading turbidimeter that samples each finer every 40 minutes for 5 minutes. The 4-20 mA 
output from this turbidimeter is connected to the central computer via the tow lift RTU. 
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backwash pump located in the old pipe gallery is powered by a 187.5 kW 
motor. 

The backwash pumps take filtered water from the clearweil and pump it 
upwards through the filter. The amount of water used in the backwash process 
varies, but is generally around 4% of the filtered water. 

Backwash is initiated upon headloss, turbidity breakthrough or time of the filter 
run as explained in the Plant Operation Section. Discharge from each 
backwash pump is metered and the amount of water used in the backwash 
process is recorded and totalized by the process computer. 

The backwash sequence and logic control is handled by the RTU in the filter 
gallery. Filter wash is initiated manually while all other functions are handled by 
automatic control programs resident in the filter/wash RTUs. 

The control panels local to each filter may also be used for a completely manual 
wash, i.e. individual open/close operations of every valve or sluice gate in the 
filter. 

There are three separate clearwells, as shown on Drawing No. 10. One 
clearweil (Oell 1) is below filters 8 and 10; one clearweil (Cell 2) is below filters 
9 and 11; and the third clearweil (Cell 3) is below filters 12, 13, 14, and 16. 

Cells 1 and 2 are each approximately 16 m x 14 m, and Cell 3 is an irregular 
shape, approximately 20 m x 35 m plus 20 m x 15 m. Based on the design top 
water levels in the clearwells, their total volume is approximately 4,200 m 3 . 

Water from Cells 1 and 2 flow through separate conduits, west to east, into a 
common chamber. Water from Cell 3 flows into the same chamber, then 
through a flume below the clearweil Cell 3 into the high lift pumping station 
suction wells. 

The level of water in the clearwell(s) is used to control the filtration rate of filters 
feeding the clearweil below as follows. When the level of water in the clearweil 
is more than 300 mm below the design top water level, the filter effluent rate 
controller modulates the filter effluent valve to maintain the pre-set filter rate of 
flow. 

When the level of water in the clearweil enters the top 300 mm band, the pre-set 
filter rate is 'over-ridden'. The rate control valve controller then receives a 
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control signal based on level only in the upper 300 mm band, and as the level 
rises the effluent valve is closed proportionately until it is shut off when the 
clearwell is full. As the level drops in this 300 mm band the vaJve opens, until 
the level falls out of the 300 mm band at which time the pre-set filter rate 
resumes and maintains effluent flow. 

C.3.8 High Lift Pumps 

The high lift pumps draw treated water from the east and west suction wells and 
pump it to Zone 1 of the distribution system. The high fift pumping station is 
located adjacent to the filter building. There are six high lift horizontal split case 
pumps as described in Table C5. 



TABLE C5 

BURLINGTON WATER PURIFICATION PLANT 
HIGH LIFT PUMPS 



PUMP 
NO. MAKE 


YEAR 

OF 

PURCHASE TYPE 


CAPACITY 
m 3 /d 
(migd) 


HEAD 

m 
(ft.) 


kW 


1 


Ingersoll-Rand 


1978 


Horizontal Split Case 


45 000 
(99) 


70.1 
(230) 


450 


2 


Ingersoll-Rand 


1978 


Horizontal Split Case 


91 000 
(20.0) 


70.1 
(230) 


825 


3 


Ingersoll-Rand 


1978 


Horizontal Split Case 


91 000 
(20.0) 


70.1 
(230) 


825 


4 


Allis-Chalmers 


1967 


Horizontal Split Case 


27 000 
(5.9) 


64 
(210) 


300 


5 


Allis-Chalmers 


1962 


Horizontal Split Case 


39 000 
(8-6) 


67 
(220) 


375 


6 


Ingersoll-Rand 


1978 


Horizontal Split Case 


45 000 
(9-9) 


70.1 
(230) 


450 
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Based on the above, the high lift station capacity can be calculated as follows: 

.1 . Total Station Capacity: 338,000 m 3 /day (74.4 migd) 
2. Finn Station Capacity: 247,000 m 3 /day (54.3 migd) 
(largest pump out of service). 

Control for the high lift pumping station is dictated by the water distribution 
demand. If the system is in automatic mode, pumps will be started and 
stopped as required. If the system is in manual mode, pumps must be started 
by manual control to the keyboard. 

The pumps will automatically be shut down if one of the following conditions 
does not permit the pumping unit to be operated under satisfactory conditions: 

1 . pressure outside a pre-determined limit 

2. insufficient suction pressure 

3. insufficient flow 

Presently, the total standby capacity is 91 000 m 3 /d. Pump No. 3 is equipped 
with a dual dieset/electric drive and Pump No. 2 has provisions for a diesel drive 
to be added if required. Based on this rate and, as indicated by the water 
production requirements and daily flows in Tables 1 .0 and 1 .1 , in the Appendix, 
there is sufficient standby capacity to meet the requirements of the high lift 
station of the water purification plant. A high lift pumping station schematic is 
provided in Drawing No. 11. 

C.3.9 Backwash Treatment & Sludge Disposal 

The filter backwash is treated through the on site wastewater treatment system 
which consists of a waste holding tank, air diffusers, an overflow to Lake 
Ontario, and a discharge to Sewage Pumping Station No. 9. Discharge of wash 
water with a solids concentration in excess of 15 mg/L is not permitted. A 
report entitled "Water Purification Plant Waste Disposal for Burlington, Ontario" 
was prepared by Simcoe Engineering Limited and the Region of Halton and 
provides a detailed account of the backwash treatment. 

Waste from this plant will be of two types: 

1. Material collected in the intake screen; 

2. Filter backwash water. 
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The material collected on the screen, such as fish and large debris, are packed 
in heavy duty bags and hauled to a landfill site. These items are too coarse for 
disposal through the regular sewage system. 

The waste holding tank is located partially underground at the south end of the 
building. The tank is 29.2 m long x 15.8 m wide and 5.7 m deep, with an 
effective volume of 2620 m 3 . The waste holding tank contains surges caused 
by the backwashing of the filters. 

Backwash from the filters is discharged to a 900 mm stainless steel pipe 
encased in concrete from two locations; one discharge from filters 9,1 1 , and 13, 
the other discharge from filters 8,10,12,14, and 16. 

This waste transfer line has an isolating valve which when open allows 
wastewater to flow directly to the lake. When closed, wastewater is diverted 
through a flap valve into the waste holding tank. The isolating valve is 
controlled (open or closed) by the wastewater turbidity, so that only wastewater 
with a turbidity below 15 FTU goes to the lake. 

An air header system using compressors as an air source keeps solids in 
suspension in the waste holding tank. There are four sets of air diffusers 
located 10 m apart. Each set consists of two 7 m lengths running the width of 
the tank. The headers are 75 mm diameter Sch.80 PVC pipe with drilled holes 
on the bottom. The diffuser air discharge range is 5.6 L/s (12 cfm) per diffuser. 

Monitoring of the level in the waste holding tank is accomplished by an 
ultrasonic device. The level is indicated at the main control room. The air 
diffusers operate based on the level in the tank. 

The rate of flow out of the waste holding tank is controlled by a modulating 
valve positioned according to the level in the No. 9 Sewage Pumping Station wet 
well which is measured by an ultrasonic device. Wastewater is siphoned, not 
pumped, out of the waste holding tank by suction created by a 300 mm pipe 
flowing outside of the waste holding tank. When the level in the No. 9 Sewage 
Pumping Station is full, the wastewater flow from the waste holding tank is zero. 
The rate of flow out of the waste holding tank is measured by a magnetic flow 
meter. 
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C.4 CHEMICAL SYSTEMS 

The present chemicaf facilities are comprised of the storage and dispensing of 
chlorine gas, aluminum sulphate (alum), polyelectrolyte (polymer) and 
hydrofiuosiiicic acid (fluoride). Until December, 1985 the chemical facilities also 
included sodium chlorite. 

All liquid chemical systems operate in a flow-paced mode where the speed of 
the metering pump is automatically varied to match the flow of water under 
treatment at the point of injection. For example, alum and polymer pumps are 
paced by low lift total flow; fluoride by high lift discharge flow. 4-20 mA signals 
generated by the plant flow meters are used through Beel SCR drives to 
modulate pump speed. The stroke of each pump can be adjusted remotely by 
a stroke position potentiometer (fed by a 4-20 mA output signal from the 
computer generated in response to a manually entered dosage value) to 
provide the desired dosage. 

C.4.1 Chlorine 

Chlorine is used in the water treatment process for the disinfection of the water 
supply. Chlorine also serves to control taste and odour problems, prevent 
algae and slime growth, destroy phenols and hydrogen sulphide, oxidize 
manganese, nitrite and ammonia, and maintain a clean filter media. 
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Chlorine gas is used as the source of chlorine at the Burlington Water Plant and 
is delivered and stored in one tonne cylinders in the chemical building. A pre- 
chlorination and post-chlorination summary is contained in Tables 3.0, 3.1 , and 
3.2 in the Appendix. m 

- Pre-chlorination fby the addition of chlorine gas) 



I 



Pre-chlorination is a controlled dosage of chlorine added during the pre- 
treatment stages of the water treatment process. Chlorine is added to the — 
water prior to floccufation via diffusers in the raw water well. 1 

The pre-chlorinator is a Pennwalt Wallace & Tiernan Model U25016 V-notch, 
V-800 series variable feed vacuum gas type chlorinator with a 907 kg/d 
(2000 lb/d) capacity. The pre-chlorinator can supply 7.37 mg/L at a flow of 
123,000 nrr/d which is the maximum day raw water pumpage recorded at the 
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plant. Based on past records of chlorine demand, the chlorinator is sufficient 
in size to meet the present maximum day chlorine demand of the raw water. 

■ 

The stand-by chlorinator is identical to the pre-chlorinator, and can supply 
chlorine to either the pre-chlorination or post-chlorination systems. 

The chlorine feed lines are Sch.80 PVC pipe, 25 mm diameter from the 
vacuum regulators to the chlorinators. From the pre-chlorinators to the 
rotameters and diffusers, the chlorine solution line is 50 mm diameter. 

The chlorinator uses a manually input setpoint originating from the computer 
in response to a setpoint entered by the operator. The Chlorinator is paced 
to flow. The residual is displayed in the control room and as the residual 
varies from the desired value, the operator adjusts the dosage setpoint 
accordingly. 

The chlorine system is located in two rooms in the chemical building on the 
south side of the building. The chlorine cylinders are stored on trunnion rollers 
in the chlorine storage room. There is storage for 24 cylinders plus 3 spares. 
The weigh scale equipment is also located in this room. The metering pumps, 
chlorinators and analyzers are located in an adjacent room. 

Under normal operation the required chlorine is drawn directly from four - 
1 tonne cylinders by vacuum through a remote vacuum regulator to the 
chlorinators. The chlorine system operates under computer control. The 
computer also monitors the chlorine tank weights and pressure and will send 
a low chlorine pressure alarm back to the RTU. 

The Wallace & Tiernan electric positioner provides for metering control in 
response to 4-20 mA dc signals over an operating range of 10:1 and a dosage 
range of 25 to 200%. 

The Brooks Sho-Rate "75" rotameter Model 1305-6221 Flowmeter for chlorine 
dilution water has a capacity of 2 L/min (0.44 igpm). 

- Post-Chlorination fby the addition of chlorine gas) 

Post-chlorination facilities are provided in order that further adjustments to the 
chlorine residual can be made, if required, prior to the water entering the 
distribution system. The post-chlorinator is a Perinwalt Wallace & Tiernan 
Model U26012 V-notch V-800 series variable feed vacuum gas type chlorinator 
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with a daily capacity of 227 kg (500. lbs.). At a plant flow of 165 ML/d 
(36 migd), the post-chlorinator can provide up to 1 .4 mg/L dosage. Since the 
post-chlorine dosages are normally less than 1 mg/L, the post-chlorinator has 
sufficient capacity. 

Post-chlorination takes place as the filtered water leaves the clearwells and is 
in the finished water influent channel, prior to entering the high lift suction 
wells. 

Post-chlorination is automatically controlled by the computer similar to pre- 
chlorination. The post-chlorination feed lines are Sch.80 PVC pipe 40 mm in 
diameter from the post-chlorinator to the rotameters and diffusers. 

The storage facilities for the chlorine used for post-chlorination is the same as 
those for pre-chlorination. The electric positioner and rotameter for the post- 
chlorination system is the same as for the pre-chlorination system. 

C.4.2. Aluminum Sulphate 

Liquid aluminum sulphate is added through the chemical feed ports of an in-line 
blender in the raw water header (see Drawing #8). Aluminum sulphate is used 
as the primary coagulant to de-stabilize any colloidal suspensions present in the 
raw water (turbidity) and, through the flocculation process, to agglomerate the 
suspended particles to the appropriate size for the following treatment stages. 
Three chemical metering pumps manufactured by Pennwalt Wallace & Tiernan, 
each with a maximum output capacity of 5680 L/d are used to feed alum. Each 
pump is Series 44, with a maximum discharge pressure of 75 kPa (125 pst) and 
powered by a 0.375 kW, 1750 RPM motor. At a plant flow of 165 ML/d 
(36 migd), the alum pumps can provide up to 22.5 mg/L dosage. 

The aluminium sulphate storage consists of two wood-stave, PVC lined sulphate 
solution tanks each of 40 m 3 capacity. The tanks are closed top with vent drain 
and sight glass. They are located in the chemical building. Both tanks are 
contained by a concrete berm but the berm is not large enough to contain the 
entire contents of the tanks. Each tank has a separate fill line which runs from 
the tank to the loading dock at the south-west side of the chemical building. 
Shut-off valves and tank level indicators are located near the dock. 

In general, the alum system operates under computer control. The speed of 
each pump automatically changes in proportion to the flow of water through the 
blender, i.e. raw water flow. The stroke of each pump is varied when the 
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chemical dosage needs to be altered. The Brooks Sho-Rate "75" rotameter for 
alum dilution water has a capacity of 83.3 L/min (18.3 igpm). 

Alum dosage is selected based on laboratory scale jar-testing and visual 
inspection with adjustments made to reflect the differences between test results 
and plant performance. 

C.4.3 Polymer 

The liquid polymer (Catfloc T as supplied by Calgon) is introduced to the raw 
water through the in-line blender at the same location .as the aluminum sulphate 
namely in the east raw water header prior to the flocculation tanks. Two 
Pennwalt Wallace & Tieman Series 44 chemical metering pumps, each with a 
capacity of 167 L/d, are used to feed the polymer. The maximum discharge 
pressure of each pump is 1035 kPa (150 psi) and each pump is powered by 
0.188 kW, 1750 RPM motor. At a plant flow of 165 ML/d (36 migd), the 
polymer pumps can provide up to 1.0 mg/L dosage. 

The entire polymer system is located within the polymer room of the chemical 
building. Polymer is delivered and stored in 204 kg (450 lb) plastic lined drums. 
The chemical pumps transfer the liquid polymer directly from the drums to the 
application point. A sonic level transmitter positioned above the drum sends a 
level reading and low alarm signal to the polymer RTU. 

The system also contains a Brooks Sho-Rate "75" rotameter for dilution water. 
The capacity is 25 L/min (5.5 igpm). 

Under normal operation, the liquid polymer system operates under computer 
control. The speed of each pump is paced to flow, i.e. it automatically changes 
in proportion to the flow of water at the point in which the polymer is injected. 
The pump stroke is manually set by plant operators (remotely by the computer 
and a stroke positioner on each pump) to produce the desired dosage. 

Polymer is added at approximately a 10:1 aluminum sulphate to polymer ratio 
to aid in coagulation and flocculation. The actual dosage amounts vary with the 
raw water quality. The polymer dosage required for effective treatment can only 
be determined by evaluation of the process performance at any time, however, 
typically "low turbidity" operation will require polymer dosage in the range of 0.2 
to 0.5 mg/L 
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Some years ago, for a short period, the raw water turbidity was high and 'very • 

fine' and experimentally a polymer dosage in the range 0.5 - 1.0 mg/L was ^ 

applied. Filters 9 and 1 1 are reported to have exhibited clumping of the media, 1 
probably as a result of this experimental procedure. 



C.4.4 Fluoride 



Fluoride, in the form of hydrofluosilicic acid, is added in the finished water 
channel immediately prior to the high lift station. The flow diagram is provided 
in Drawing No. 9. 

Two Pennwalt Wallace and Tiernan Series 44 metering pumps located in the 
fluoride room in the chemical building, each with a capacity of 1919 L/d, are 
used for acid feed. At a plant flow of 165 ML/d (36 migd), the fluoride pumps 
can provide up to 2.9 mg/L dosage. The hydrofluosilicic acid is stored in a 40 
m 3 wood-stave, PVC lined, closed top tank. The tank has a fill line that runs 
from the tank to the loading dock at the southwest side of the chemical building. 

Shut-off valves and level indicators are located near the dock. 

Fluoride feeds are designed to obtain a residual of less than 1.2 mg/L in the 
finished water. Residual readings at the plant are usually 1 .0 mg/L± based on 
the three years of data available. 



C.5 SAMPLING 



The plant is equipped with sampling lines for raw water, treated water, the pre- 
chlorine analyzer, the post-chlorine analyzer and filter effluent turbidity (from 
each filter). 
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The raw water sample line is a 316 stainless steel pipe that runs from the raw 
water intake conduit before the screens to the plant laboratory. This sample line 1 
runs on a continuous basis. The raw water is analyzed for temperature, pH, * 

ammonia and turbidity by the operators. 



I 



The treated water sample line is a 316 stainless steel pipe that runs from the 
high lift pumping station header to the plant laboratory. This sample line runs » 

on a continuous basis. The treated water is analyzed for temperature, pH, j| 

ammonia, turbidity, aluminum residuals, fluoride residual, and post-chlorine 
residual by the operators. 
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The pre-chlorine analyzer is fed by a PVC sample line on a continuous basis. 
The sample line draws the water from the raw water header prior to the 
flocculation tanks. The pre-chlorine analyzer is located in the chlorine room of 
the chemical building. 

The post chlorine analyzer is fed by a PVC sample line on a continuous basis 
by a sample pump. The sample line draws water from the high lift discharge 
header to the post-chlorine analyzer located in the chemical building. 

The filter effluent turbidity sample lines are black PVC. There are eight sample 
lines, one for each filter. A solenoid valve controls the sampling process 
whereby each line is run for five minutes per cycle. Each filter is therefore 
sampled once every forty minutes. The filter effluent turbidity is automatically 
entered into the process computer. The turbidity monitoring panel is located in 
the low lift pumping station. 

Table C6 details line sizes, flows, etc. All sample lines flow at a constant rate. 

C.6 PROCESS AUTOMATION 

The supervisory control and data acquisition system for the Burlington Water 
Purification Plant controls and supervises all aspects of the treatment plant and 
remote pumping stations using a fully distributed intelligence system. This 
system of computer-based terminal units provides the operation staff with the 
necessary information and tools to operate the plant with maximum efficiency. 

The control room contains two Nova 4-X minicomputers which provide the 
operators with multi-coloured graphic displays at the main console, and provide 
information to water operations management staff via telephone links to 
Regional offices. 

* 

C.7 STANDBY POWER 

■ 

During any potential power interruptions or electrical emergencies that occur 
plant operations can continue. A 825 kW direct drive diesel operates high lift 
, pump 3 at a capacity of 91 000 m 3 /d (20 migd). 

A separate 450 kW diesel generator set provides emergency stand-by power to 
the raw water and washwater pumps, as well as all chemicals and control 
systems. 

The central computer has a separate back-up power supply system. 
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BURLINGTON WATER PURIFICATION PLANT 




■ 


SAMPLING SYSTEMS 






SOURCE 


LENGTH/SIZE 


FLOW 


VELOCITY 


TRAVEL TIME 




m/mm 


L/min 




m/s 


min 


RAW WATER 


30/25 


10.0 




0.34 


1.5 


TREATED WATER 


90/12.5 


6.5 




0.88 


1.7 


PRE-CHLOR. 


35/19 


9.0 




0.53 


1.1 


POST-CHLOR. 


90/19 


9.0 




0.53 


2.8 


FILTERS 


*80/12.5 


5.0 




0.68 


*2.0 



* Average value for 8 filters 
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SECTION D 
PLANT OPERATION 



D.1 GENERAL DESCRIPTION 

Efc1.it General 

The Burlington Water Purification Plant is a continuously operated, conventional 
custom-built direct filtration water plant. 

The production requirements for the plant range from a low 28.8 ML/d to a high 
of 113.7 ML/d during the three year study period of 1984-1986. The average 
■ day per capita production for the City of Burlington for the study period is 
approximately 500 Lpcd (110 gpcd) for a population of 116,000. 

The operators are in charge of monitoring the plant and distribution system 
status, sampling, plant operation control, plant inspection and completion of 
daily log sheets. One of the operators holds the position of Lead Hand. His 
responsibilities also include handling customer complaints, and administration 
involved at the plant. The operators duties are supervised by the Plant 
Foreman, who has overall responsibility for the plant and water system. 

D.I. 2 Operation 

The plant's Supervisory Control and Data Acquisition system operates the plant 
and controls many of the process components. The plant can also be manually 
operated at any time. 

The Burlington Water Purification Plant is divided into an old and new section. 
The old section in not in use. The new section which has been described 
herein is staffed with six operations personnel, seven days a week, 24 hours a 
day (3 shifts of 8 hours each). 

D.2 FLOW CONTROL 

D.2.1 Low lift Pumps 

There is no control over the operation of the intakes. As mentioned previously, 
the intakes operate on the principle of gravity flow. 
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If the treated water flow requirements is increased, the level in the fiocculation 
tanks will drop. Additional flow from the raw water low lift system will be 
required to maintain the level in the fiocculation tanks. 

Flow from the low lift station is controlled by modulating valves on the twin raw 
water headers leading to the fiocculation tanks. On the basis of level in both the 
north and south flocculated water conduits, these valves are modulated to 
maintain a relatively constant level. When the control valves positions goes 
outside the 30-70% open range the next/previous duty pump is 
started/stopped. 

The two discharge headers leaving the low lift pumping station are combined 
immediately outside the station, Downstream of this junction there is an in-line 
blender for rapid mixing and addition of aluminum sulphate and polymer. There 
is no control of the in-line blender, as it operates at a constant speed. 

Manual control of the low lift pumps is accessible in three locations, CPU, RTU, 
or LOCAL CPU manual control is accomplished by input commands directly 
through the keyboard in order to operate various components of the system. 
RTU manual control is accessed through the remote terminal unit in the low lift 
pumping station. In the event of extreme emergency, LOCAL control at each 
specific piece of equipment may be utilized for operation. 

D.2.2 Fiocculation 

The fiocculation system receives water from the low lift pumping station header. 
The rate of suppfy is controlled by the level of water in the flocculated water 
conduit. This level is, in turn, controlled by the rate of flow through the filters. 

Each header has a venturi tube with flow transmitter and control valve. Flow 
through these venturi may be displayed in the main filter building control panel. 
Flow is automatically controlled as described above. Both raw water flows are 
summated, indicated and recorded by the control room computer. 

Each fiocculation tank consists of two banks of three chambers each. Using 
only one bank ensures that velocity through the system will remain high enough 
to prevent settling from occurring within the fiocculation tanks, and ensures that 
velocity gradients are maintained as well. 
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The floccuiation chamber influent butterfly valves and the effluent sluice gates 
are manually operated. Under normal operation they are maintained in an open 
position and are only closed for maintenance or cleaning of the tanks. 

Standard operating procedures are to reduce the number of floccuiation tanks 
in service to maintain approximately 30 minutes retention time in the floccuiation 
tanks, to ensure adequate velocity gradients. The 'temporary' connection 
between the North and South banks of floccuiation tanks restricts flow from 
these banks to filters on the other side. Thus when flows are low an 
appropriate combination of filter and floccuiation tanks is selected. 

D.2.3 Filtration 

In normal operation, the influent sluice gate from the flocculated water conduit 
is opened and the filter drain gate is closed. These two gates are interlocked 
electrically so that the drain gate can only commence opening if the influent gate 
is closed, and the influent gate can only commence opening if the drain gate is 
closed. The filter drain gate and effluent valve are similarly interlocked. 

Filtered water passes through a venturi meter equipped with a flow transmitter. 
The fitter rate of flow and filter loss of head signals are displayed at each 
individual filter control panel and at central control. The filter flow rate can be 
manually controlled by opening or closing the filter effluent valve from the filter 
control panel. 

The filter system can be operated under local, remote/local, or remote/CPU 
control. Under local control, each of the filters are controlled individually at the 
filter location. Under remote/local control, they are operated from the control 
panel or locally. The remote/CPU control transfers the control of the filters to 
central control. The operator can operate any of the eight filters from the 
computer or the filters will operate automatically via a 4-20 mA setpoint entered 
by the operator and maintained by the computer. 

D.2.4. High lift Pumps 

There are two types of control for the operation of the high lift system. Under 
normal (automatic) operation, the high lift pumps start and stop as a function 
of level in the Washburn Reservoir (when in service), or by the level at the Brant 
Street Reservoir. If the system is in automatic, pumps will be started and 
stopped as required to fulfill demand based on predetermined duty selection. 
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If the system is in manual, pumps must be started by manual control from the 
keyboard. 

In the Auto/Remote control mode, central control will automatically maintain 
sufficient levels in the reservoirs as well as sufficient pressure in the Zone 1 
system. 

Manual control is accessible from three locations, CPU, RTU, or LOCAL and is 
identical in nature to operation of the low lift pumps previously discussed. 

D.3 DISINFECTION PRACTICES 

D.3.1 Pre-chlorinatlon 

Pre-chlorination disinfection is applied in the form of chlorine solution and is 
added to the water during the pre-treatment stages just after screening using 
variable feed vacuum gas type chiorinators. The chlorinator used for pre- 
chlorination has a capacity of 907 kg/d (2000 lb/day). The backup chlorinator 
has the same capacity. Water samples are obtained from the sample tap 
usually nine times daily by operations personnel in order to measure the free 
chlorine residual. The residual is measured using a Wallace and Tetrnan titrator. 
The sample origin is (presently) the effluent line on filter #12. Any of the filters 
8-16 could also be used as a sample source. The amount of chlorine feed is 
determined by the raw water quality and flow. Pre-chlorine dosage was 
generally higher from June-September during the three year study. The daily 
average pre-chlorine dosage ranged from 0.25 to 1 .78 mg/L over the three year 
period. The pre-chlorine dosage is based on compound loop control. 

D.3.2 Post-Chlorinatlon 

Post-chlorination disinfection is applied in the form of chlorine solution and is 
added to the finished water as it passes out of the clearwelt and prior to high 
lift pumping station suction wells. The chlorinator used for post-chlorination is 
a variable feed vacuum gas type chlorinator with a capacity of 227 kg/d 
(500 Ib/d) or up to 1 .4 mg/L for a plant flow of 165 mL/d (36 migd). The back- 
up chlorinator has a capacity of 907 kg/d (2000 Ib/d) and also serves as the 
back-up pre-chlorinator. 

After post-chlorination, water samples are usually obtained from the high lift 
discharge header nine times daily in order to manually measure the free chlorine 
residual. 



Burlington Water Treatment Plant Optimization Study - October 1991 



- • 



Ontario Ministry of the Environment D-5 



An automatic chlorine residual analyzer determines whether the post-chlorine 
dosage is adequate or should be increased or decreased. Both the samples 
taken manually and the sample analyzed by the post-chlorine residual analyzer 
are drawn from the high lift discharge header immediately ahead of the high lift 
venturi chamber (the original fluoride addition point). There were no seasonal 
variations in post-chlorination dosage during the three year study. The daily 
average post-chlorination dosage ranged from 0.35 to 1.16 mg/L over the three 
year study period. The post-chlorine dosage is based on compound loop 
control. Generally the free chlorine residual leaving the plant is maintained at 
0.5 mg/L. 

D.4 OPERATION OF SPECIFIC COMPONENTS 

- ■ 
D.4.1 Intakes 

The use of the intakes is controlled by the sluice gates located between the end 
of the intakes and the raw water well. Opening or closing a sluice gate is the 
only means to start or stop the flow. Normally, the 1500 mm intake is used as 
the primary intake and the 762 mm intake is used as a back up system or 
during periods of high demand. 

A system for backflushing the 1500 mm intake was installed during the 1977- 
1983 expansion. A 600 mm intake backflush line complete with 600 mm 
butterfly valve was installed from the 1050 mm raw water header leaving the low 
lift pumping station, to the raw water influent conduit. During backflushing, the 
1800 mm x 2100 mm sluice gate between the raw water conduit and the raw 
water wet well is closed, the butterfly valve is opened and the low lift pumps are 
operated. This causes a reverse flow of water through the intake. The 
backflushing system was installed to rid the intakes of frazil ice, but this 
condition has not occurred since the system was installed. 

There is no chemical addition involved in the operation of the intakes. Pre- 
chlorination takes place in the raw water well. 

D.4.2 Screening 

There are two raw water screens located in the low lift pumping station, with 
provisions for an additional screen. 
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The travelling (rotating) screen is used as the primary screen and the manual 
screen is available for standby or emergency use should the travelling screen 
be out of service for any reason. 

The motorized travelling screen is self cleaning. The debris collected by the 
screen is washed from the screen and hauled to a local landfill site. 

The operators are responsible for regular cleaning, inspection and the routine 
maintenance of the screens through the preventive maintenance program. 

D.4.3 Low Lift Pumping 

Duty selection of the low lift pumps is done manually by the operator. The rate 
of flow requirement is dictated by the treatment process rate. As the level in the 
flocculated water conduit drops, additional flow will be required to maintain this 
level. 

D.4.4 Flash Mixing and Flocculation 

An in-line blender is used to inject the aluminum sulphate and polymer into the 
raw water header prior to the flocculation tanks. The rate of alum and polymer 
addition is proportional to the rate of flow through the system and is 
automatically adjusted as flow changes. 

Each flocculation tank contains two banks of three chambers each. The 
operation of the flocculation system is flexible in that banks can be shut down 
for cleaning, maintenance or inspection during period of low water production 
requirements. 

The controlling factor is the result of jar testing of raw water and experience by 
the plant operators with regards to measured turbidity levels. These results will 
indicate whether both banks will be required. 

D.4.5 Filters 

The filters remove the flocculated material in the water leaving the flocculation 
tanks. The filtered water passes from the filter clearwell to the suction wells via 
the finished water conduit where final treatment occurs. 
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Backwashing of the filters is initiated manually at one of the following events, 
whichever occurs first: 

i 

- headloss in excess of 1 .8 - 2.0 metres 

- effluent turbidity in excess of 1 .0 FTU 

- filter run time in excess of 72 hours 

The filter run start-up and termination procedures are the same for all filters and 
are outlined below: 

1 . Initiate the filter run by Opening the influent valve to the filter to allow 
water onto the filter from the flocculated water conduit. 

2. Set the rate of flow desired for the filter. The rate of flow is set to 
supply the demand on the system plus extra flow to supply variations 
in demand and for backwash drawdown in the clearwell. 

3. The filters fill the clearwell to a point where a clearwell level override 
sensor overrides a setpoint of the filter controller and takes over 
controlling the rate of flow of the filters to ensure level control of the 
clearwell. - 

4. The filters can be run until they require backwashing. 

The filter backwashing procedure is as follows: 

i) The filter water is lowered below trough level, but not below the 50% 
expansion level. Normal level is 400-500 below trough level. 

ii) A 5 minute low and 10 minute high backwash cycle is employed after the 
washwater influent gate is opened. The required pump is selected at the 
filter building main panel. 

iii) The wash rate valve is then adjusted from the filter control panel. The 
backwash pump automatically stops under the following conditions: 

a) it is turned off by the operator; 

b) the clearwell level is too low; 

c) the waste holding tank is full; 

d) the backwash pump timer has expired. 



Burlington Water Treatment Plant Optimization Study - October 1991 



Ontario Ministry of the Environment D-6 



The waste water is directed to the waste holding tank where is will eventually be 
directed to the No. 9 Sewage Pumping Station. 

■ 

When the wastewater is below 15 mg/L suspended solids, it flows directly to the 
Roseland Creek. 

There is a problem in the spring due to run-off and infiltration into the No. 9 
pumping station. The demand on the station is constantly high during 
discharging from the waste holding tank in the plant. 

D.4.6 Clearwells and Suction Wells 

The clearwells are located directly under the filters, and the suction wells are 
located under the high lift pumping station. There is no chemical addition 
directly into the clearwells. The clearwells empty into the high lift suction wells 
via the finished water influent conduit. 

As the high lift pumps are operating, they draw treated water from the suction 
wells. As the level in the wells decreases, filtered water from the clearwells is 
drawn into the suction wells. 

The filter clearwells can be cleaned, maintained or inspected after the 
appropriate filters have been locked out of service. Only one clearwell can be 
serviced at a time. When Well #3 requires service, water flows from Welis #1 
and #2 via a pipeline to the west of the clearwells can be isolated for 
maintenance purposes. 

Table D1 summarizes the effect of the drop in volume in the clearwells versus 
pumping rate. 
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TABLE D1 

BURUNGTON WATER PURIFICATION PLANT 

CLEARWELL CAPACITY VERSUS 

PUMPING RATE 





CLEARWELL 


TIME TO EMPTY 


PLANT FLOW 


VOLUME 


CLEARWELLS 


(m a /d) 


(m 3 ) 


(Hour) 


25.000 


4,200 


4.0 


50.000 


4,200 


ZO 


75,000 


4,200 


1.3 


100,000 


4,200 


1.0 


110,000 


4,200 


0.9 



D.4.7 High Lift Pumping 

. . There are six high lift pumps at the Burlington Water Purification Plant. High lift 
pump 3 is powered by a dual direct drive diesel/electric unit. The diesel drive 
is used as standby power in emergency situations. 

The rate of flow is dictated by the water distribution demand. The pumping 
units are capable of supplying well over the maximum day demand for the 
system which is 1 10,000 nrr/d (24 migd). At times when demand is less than 
maximum day, water is pumped to Washburn, Brant Street and/or Mount Forest 
Reservoirs. This provides water to the system at times of demand greater than 
maximum day. 

For each pumping unit, overrides are available which will not permit the 
pumping unit to be operated under unsatisfactory conditions. Overrides include: 

1 . Pressure outside a pre-determined limit; 

2. Insufficient suction pressure; 

3. Insufficient flow. 

If any of these conditions occur, the pumps will automatically be shut down. 
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D.5 CHEMICALS 

D.5.1 Pre-Chlorination 

The pre-chlorination dosage is based on manually, input setpoint control, 
whereby, the desired chlorine residual is maintained where both flow and raw 
water quality vary. Chlorine dosage is determined by the raw water quality and 
anticipated flow. Sufficient chlorine is added to carry a free residual chlorine of 
about 0.2 - 0.3 mg/L through the plant to the clearwell. Over the three year 
period, the average pre-chlorine dosage ranged from 0.25 to 1.78 mg/L. 

Under normal operation/the chlorine system operates under computer control. 

The setpoints from the controller in the residual analyzer are entered by the 
plant operator and may be altered as conditions require. 

Under manual control, the chlorinators are manually adjusted at the chlorinator 
itself. 

D.5.2 Particulate Removal 

The appropriate aluminum sulphate dosage is dependant on the raw water 
turbidity, temperature, alkalinity, pH and other raw water parameters. Only 
empirical relationships exist for determining the appropriate alum dosage and 
regular jar testing is required to determine the dosage for the conditions. 

The alum metering pumps discharge line connects to the in-line blender {in the 
low lift area). Dilution water is added to the alum at a rate of approximately 
22 L/minute to provide approximately a 50:1 dilution factor. The average alum 
dosage has ranged from 2.05 to 4.10 mg/L over the study period. 

Under normal operation, the aluminum sulphate system operates under 
computer control whereby the speed of each pump automatically changes in 
proportion to flow. The stroke of each pump may be altered when the chemical 
dosage needs to be altered. 

The system may be operated manually whereby the speed and/or stroke of 
each pump can be altered at the pumps. 

From experience it has been calculated that the alum to polymer dosage ratio 
should be approximately 10:1. Typical "low turbidity" operation will require a 



Burlington Water Treatment Rant Optimization Study - October 1991 



■ 



Ontario Ministry of the Environment D-1 1 



polymer dosage in the range of 0.2 - 0.5 mg/L "High turbidity" operation will 
require dosage in the range of 0.5 - 1.0 mg/L. Over the three year period, the 
average polymer dosage ranged from 0.22 to 0.65 mg/L 

The liquid polymer (catfloc T) is diluted using a rotameter and is fed through the 
in-line blender with the alum. The dosage can be automatically controlled by 
the computer or manually controlled similar to the aluminum sulphate system. 

The Region of Halton has expressed interest in bench-scale and plant-scale 
studies of polyaJuminum chloride (PAC) vs alum and activated silica vs polymer 
to determine whether increased efficiencies or chemical cost savings would 
result. 

D.5.3 Post Chlorination 

Post-chlorination application is governed by the chlorine residual analyzer and 
finished water flow. The analyzer determines whether the post-chlorine dosage 
is adequate or should be varied. The post-chlorine facilities are controlled to 
obtain a free chlorine residual of 0.5 mg/L out of the high lift pumping station. 
The chlorine for post chlorination is diluted using a rotameter for dilution water. 

Water quality changes may affect the chlorine demand. Tests are performed in 
order to monitor the chlorine residual. This testing is done manually nine times 
per day and continuously by the residual analyzer; subsequent dosage control 
of the post-chlorinator may be manual or automatic. 

D.5.4 Fluoridation 

The required fluoride dosage is determined by the operator based on previous 
residual fluoride levels. The finished water sample line provides fluoridated 
water to be analyzed by the operator. The fluoride pump stroke positions are 
adjusted so that the finished water fluoride residual is approximately 1 .0 mg/L 
The fluoride pump speed is controlled automatically based on flow. 

The results of treated water fluoride dosages and residuals are summarized in 
Table D2 for the three year period 1984-1986. 
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TABLE D2 



BURLINGTON WATER PURIFICATION PLANT 
FLUORIDE LEVEL SUMMARY 





1984 




1985 


1986 








Dosage 


Residual 


Dosage Residual Dosage Residual 


♦Maximum 


0.70 


1.18 


0.61 


1.15 


0.62 


1.12 


♦Minimum 


0.31 


0.88 


0.29 


0.87 


0.21 


0.90 


♦Average 


0.49 


1.00 


0.44 


1.01 


0.40 


1.01 


* All units it 


» JTtf/t 




.. 









Fluoride levels are measured daily at the plant using a spectrophotomer as 
well as at the Regional Laboratory on a weekly basis. The maximum 
desirable concentration for naturally occurring fluoride is 2.4 mg/L, and 
where fluoridation is practised, the treated water concentration recommend 
is 1.2 mg/L 

The hydrofluosiiicic acid is diluted and the dilution water line is equipped with 
a rotameter. 

D.6 SAMPLING AND DATA COLLECTION 

The operations staff at the Burlington Water Purification Plant sample the 
following water quality parameters: temperature, turbidity, pH, aluminum 
residual, nitrogen (as ammonia), fluoride residual, and chlorine residual. 

the data recorded for the study period of 1384-1986 on raw and treated 
water Is contained in the Appendix. 

Table D3 lists the test performed at the plant, the frequency and equipment 
used. 

The sampling and date collection results are either automatically or manually 
entered onto the process computer and are recorded by the operator onto 
the daily log sheet. 
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TABLE D3 

BURLINGTON WATER PURIFICATION PLANT 
IN-PLANT MONITORING 



RAW WATER 
ANALYSIS 



FREQUENCY 



METHOD 



PH 

Ammonia 
Temperature 
Turbidity 

P re-Chlorine residual 



three times per day 
nine times per day 
nine times per day 
nine times per day 

nine times per day 



HACH spectrophotometer 

HACH spectrophotometer 

Thermometer 

HACH turbidimeter 
(continuous reading) 

W & T chlorine titrator 



FINISHED 
WATER ANALYSIS 



FREQUENCY 



METHOD 



P H 

Ammonia 
Temperature 
Turbidity 

Aluminium residual 
Fluoride residual 
Post-chlorine residual 



three times per day 
nine times per day 
nine times per day 
nine times per day 

three times per day 
nine times per day 
nine times per day 



HACH spectrophotometer 

HACH spectrophotometer 

Thermometer 

HACH turbidimeter 
(continuous reading) 

HACH spectrophotometer 

HACH spectrophotometer 

W & T chlorine titrator 
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The data is a good indication of seasonal trends of raw water quality and 
chemical dosage requirements as well as an overview of plant performance 
and efficiency. The present lab equipment and supplies need to be 
upgraded so that sampling by the operators can continue with a reasonable 
degree of accuracy. 

D.7 PROCESS AUTOMATION 

The Burlington Water Purification Plant is equipped with a Supervisory 
Control and Data Acquisition (SCADA) system, which controls and 
supervises the treatment plant and remote pumping stations and reservoirs 
within the distribution system. The main console is located in the control 
room where the operators control and determine the status of various 
aspects of the plant. The data for the systems points, i.e. point 
identification, description, status, setpoint and control is summarized and 
recorded by the computer on a continuous basis. A printout of the system 
point summary can be acquired at any time by the operator. 

The information contained in the computer memory can also provide 
information to water operations management staff via telephone links to 
Regional offices. 

D.8 DAILY OPERATOR DUTIES 

The plant is staffed 24 hours a day, 7 days a week by operators with 
specific duties. Duties include plant operation and controls, routine plant 
inspection, process monitoring, sampling and data collecting, analysis and 
recording. 

An operator will check instruments and record the data three times per 
eight hour shift. A list of the checks and activities follows: 

- check and record aluminum sulphate, polymer and fluoride chemical 
pump speed and stroke, weight of chemical used, dosage, and residual 
(aluminum and fluoride only); 

- check levels in chemical tanks record raw and treated water temperature, 
pH, ammonia and turbidity levels, not taste or odours if present; 

- check pre-chlorination and post-chlorination analyzers, chlorinators and 
rotameters; 
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- record pre-chlorine and post-chlorine dosage and residual, and weight 
of chlorine used; 

- record raw water, backwash water and finished water volumes; 

- check that the travelling screen is not clogged; 

- check low lift pumps, i.e. seal water, oil level, stuffing box etc.; 

- calibrate metering pumps if required; 

- exercise diesel generator if required; 
• check all valve positions; 

- check levels in flocculated water conduit, filtered water conduit, 
clearwells, suction wells, raw water well and waste holding tank; 
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PLANT PERFORMANCE (PARTICULATE REMOVAL! 



E.1 TURBIDITY REMOVAL 

E.1.1 General 

The treatment process is direct filtration. Aluminum sulphate is used as the 
prime coagulant at the Burlington Water Purification 'Plant to de-stabilize any 
colloidal suspensions present in the raw water and to agglomerate the 
suspended particles to the appropriate size for the flocculation and filtration 
processes. A polyelectrolyte (polymer) is used as a coagulant aid to increase 
the rate and degree of flocculation. The operation of the particulate removal 
process is described in Section C - Process Components. 

E.2 PLANT PERFORMANCE (TURBIDITY) 

The Burlington Water Purification Plant records, and the Ontario Ministry of the 
Environment laboratory analysis reports, as summarized in Tables 2.0 and 5.3 
in the Appendix, indicate that the raw water turbidity fluctuates, but under 
normal conditions the average level is less than 5 FTU. At times of higher 
turbidity, the Burlington Water Purification Plant has been able to effectively 
reduce turbidity levels to within Ontario Drinking Water Objectives. On four 
occasions in the three year study period the treated water turbidity level has 
exceeded 1.0 FTU, the highest recorded daily average valve being 1.20 FTU. 
The treated water turbidity ranged from 0.08 to 1 .20 FTU over the study period. 
. When turbidity levels are high, jar-testing is conducted on-site to determine 
aluminum sulphate dosages. A visual inspection of the floe in the flocculation 
tanks and the effluent from the filters is a good indication of whether the 
performance and dosage is satisfactory. The use of a streaming current 
monitor may aid in optimizing dosage. From the information contained in Table 
2.0, the average aluminum sulphate dosage for the three years from 1984 to 
1986 ranges between 2.05 mg/L and 4.10 mg/L based on monthly averages. 

Generally speaking, the aluminum sulphate to polymer dosage is at a 10:1 ratio. 
The actual polymer dosage required for effective treatment can only be 
determined by evaluation of the process performance at any one time. Polymer 
dosage is determined on a trial and error basis based on raw water quality, 
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visual inspection and experience. From the information contained in Table 2.0, 
the polymer dosage for the three years from 1984 to 1986 ranges between 
0.22 mg/L and 0.65 mg/L based on monthly averages. The polymer injection 
location and mixing efficiency could be studied in order to increase efficiency. 

In order to fully evaluate the particulate removal efficiency of the plant, complete 
daily records need to be properly maintained for all the process components, 
namely: 

1. Raw water turbidity; 

2. Finished water turbidity; 

3. Chemical dosages and residuals; 

4. Raw and finished water flows; 

5. Backwash flows. 

■ 

Presently, all of these parameters are measured and recorded on a continuous 
basis by the SCADA system and central computer at the Burlington Water 
Purification Plant and on daily log sheets by the operators. As a result the 
efficiency of the flocculation and filtration processes can be assessed and the 
overall treatment process can be evaluated. 

Table E1 is a particulate removal profile of the the plant from February 13, 1984 
to February 17, 1984 and is an excerpt from Tabe 2.1 in the Appendix. 



TABLE E1 

BURLINGTON WATER PURIFICATION PLANT 

PARTICULATE REMOVAL PROFILE 



TURBIDITY fFTUl 
DATE RAW TREATED 


COAGULANT 

DOSAGE 

(mg/L) 


COAGULANT 
AID DOSAGE 
(mg/L) 


PH 
TREATED 


TEMP 

<c> 


Feb 13/84 4.6 


0.26 


2.32 


0.23 


7.4 


5 


Feb 14/84 10.0 


1.20 


2.77 


0.34 


7.5 


5 


Feb 15/84 19.0 


0.37 


2.97 


0.33 


7.5 


5 


Feb 16/84 38.0 


1.17 


4.53 


0.82 


7.4 


4 


Feb 17/84 40.0 


0.65 


6.02 


0.84 


7.5 


4 
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The treated water turbidity on February 14, 1984 and February 16, 1984 was 
1.20 FTU and 1.17 FTU respectively, both of which exceed the Ontario Drinking 
Water Objectives. 

From February 13, 1984 to February 14, 1984 the raw water turbidity increased 
from 4.6 FTU to 10.0 FTU, an increase of 117%. The aluminum sulphate and 
polymer dosages were only increased slightly, 19% and 48% respectively. The 
treated water had high turbidity levels. 

However from February 14, 1984 to February 15, 1984, the raw water turbidity 
increased from 10.0 FTU to 19.0 FTU an increase of 90%, the alum and polymer 
dosages remained consistent both days, yet the treated water turbidity 
decreased from 1.20 on February 14,1984 to only 0.37 on February 15, 1984. 
The response on February 15, 1984 cannot be explained without a particle size 
count being performed. 

Over the three day period it can be concluded that the response to the 
increased turbidity was slow. It may be that the increased turbidity was a result 
of increased smaller particles that would not easily agglomerate or fitter out. 
The first day of increased chemical dosages had little effect, but after a second 
day, the treated water turbidity was lowered • possibly due to increased particaJ 
size and charge, hence the coagulation process was improved. 

However in the three day period from February 15, 1984 to February 17, 1984, 
the response was different. Two days of increased alum and polymer dosage 
resulted in a treated water turbidity of 0.65 FTU. 

Table E2 indicates the monthly average raw and treated water turbidity over the 
study period at the Burlington Water Purification Plant. 

Based on the monthly average results, it can be concluded that the plant 
consistently reduces turbidity levels to below 0.6 FTU with high removal 
efficiencies. 

An indication of proper coagulant dosage over the entire study period is the 
residual aluminum concentration in the treated water. The recorded data for 
treated water residual aluminum exists from February 1985 - December 1986, 
and is found in Tables 2.0 and 2.1 in the Appendix. Based on monthly 
averages, the residual aluminum range is from 0.01 mg/L to 0.05 mg/L These 
good results stem from the use of a coagulant aid and hence a reduction in 
aluminum sulphate required for coagulation. A guideline to avoid problems 
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TABLE E2 

BURLINGTON WATER PURIFICATION PLANT 
AVERAGE TURBIDITY RAW AND TREATED WATER 



E-3a 







1986 




1985 




1984 




RAW 


TREATED 


RAW 


TREATED 


RAW 


TREATED 


JAN. 


1.26 


0.18 


2.51 


0.16 


4.13 


0.25 


FEB. 


3.28 


0.24 


2.16 


0.20 


14.13 


0.35 


MAR. 


2.36 


0.22 


3.27 


0.19 


7.44 


0.39 


APR. 


1.35 


0.29 


2.65 


0.22 


3.99 


0.31 


MAY 


0.95 


0.36 


1.10 


0.33 


2.41 


0.29 


JUNE 


0.89 


0.31 


1.07 


0.35 


2.22 


0.37 


JULY 


1.27 


. 0.35 


1.08 


0.54 


2.49 


0.31 


AUG. 


1.21 


0.23 


2.22 


0.48 


3.20 


0.56 


SEPT. 


1.41 


0.29 


3.64 


0.28 


3.78 


0.33 


OCT. 


1.46 


0.24 


1.32 


0.20 


3.27 


0.34 


NOV. 


1.21 


0.23 


3.15 


0.29 


3.28 


0.25 


DEC. 


4.07 


0.16 


1.01 


0.19 


5.70 


0.21 


AVERAGE 


1.73 


0.26 


2.10 


0.29 


4.67 


0.33 



. 
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associated with aluminum is to maintain a residual below 0.10 mg/L as A1 in the 
treated water. 

E.3 TREATABILITY TESTING 

Due to unusually low raw water turbidity readings, normally less than 4 FTU, jar 
testing is not performed on a regular basis at the Burlington Water Purification 
Plant but turbidity is measured nine times per day by the operators. 

When jar testing is performed due to high turbidity levels, the procedures are 
in accordance with the industry accepted practice - Standard Methods. These 
results are used to determine optimum aluminum sulphate and polymer 
dosages. 

E.4 OPTIMUM REMOVAL STRATEGIES 

■ 

Although, the Burlington Water Purification Plant has been able to effectively and 
consistently reduce turbidity levels to within the 1 .0 FTU limit of the Ontario 
Drinking Water Objectives, it is desirable to strive to reduce trubidity levels to the 
lowest levels possible. 

In order to optimize the existing particulate removal process, and to be able to 
evaluate the efficiency of the fiocculation and filtration processes, turbidimeter 
measurements and recordings should be made immediately after the 
fiocculation process. Presently there is a sample line from the flocculated water 
conduit, through the chemical building and leading to the pre-chlorine residual 
analyser, (but not used for chlorine analysis). It should be investigated as to 
whether this line, is or could be, branched to the existing turbidity monitoring 
panel in the low lift pumping station. 

A filter media study was recommended during this study and has been 
implemented to determine effective size, depths and contours. The head loss 
through the filters could be improved and possible filter run times, volumes and 
rates could be optimized. Problems have been experienced in the past with 
filter media loss as a result of backwash. An examination of individual filters will 
determine the present amounts of anthracite and sand within each filter. This 
investigation will help determine what effect the backwash rates, volumes etc., 
have had on the newer filters since they were first installed approximately five 
years ago. 
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E.5 PERFORMANCE (COLOUR) 

The results of the raw and treated water colour levels over the three year study 
period from 1984 - 1986, are summarized in Table E3. 







' 


TABLE E3 








• 


BURLINGTON WATER PURIFICATION PLANT 
COLOUR LEVEL SUMMARY 


-, 






1984 




1985 




1986 


> 


RAW 


TREATED 


RAW 


TREATED 


RAW 


TREATED 


•Maximum 


8.0 


3.5 


4.75 


2.0 


6.0 


1.5 


•Minimum 


3.0 


1.5 


2.0 


<0.5 


<0.5 


<0.5 


•Average 


5.5 


2.5 


2.94 


1.0 


2.9 


0.7 


'All units in 


TCU 






• 




* 



The treated water sample results indicate effective colour level reduction through 
the process components. Colour analysis is not conducted on site but grab 
samples are noted for clarity on a regular daily basis. 

Because of low raw water colour levels and the success of the plant in 
producing low treated water colour levels, there is no need for on site colour 
testing. The tests performed weekly by the Regional Laboratory are sufficient 
to indicate colour levels. 



E.6 CONCLUSIONS 



Based on the raw and finished water turbidity levels recorded over the past 
three years, as summarized in Tables 2.0 and 2.1 in the Appendix, the plant 
produced treated water with turbidity consistently below 1.0 FTU with the 
exception of four days in the 3 year period or 0.4% of the time. The colour, 
fluoride residual and aluminum residual are well within the Ontario Drinking 
Water Objectives. 

As noted in Section E.4, a filter media study was recommeded and has been 
implemented to determine depths, effective sizes, and uniformity coefficients of 
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the filter media as well as the extent of media intermixing. Review of the media 
should be an ongoing process at the plant. 



I 
I 

g 

i 
i 
i 
i 
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SECTION F 
PLANT PERFORMANCE (DISINFECTION) 

F.1 GENERAL 

Chlorine gas is used as the source of chlorine for the processes of pre- 
chlorination and post-chlorination at the Burlington Water Purification Plant. 
Chlorine is used in the water treatment process for the disinfection of the water 
supply. The operation of the pre-chlorination and post-chlorination processes 
are described in Section C - Process Components. 

F.2 LEVEL OF DISINFECTION 

The pre-chlorination chlorine demand is greater during the summer months for 
1984-1986 since the warmer water temperatures promote algae and bacterial 
growth. Table 6.0 summarizes three years of bacteriological testing conducted 
by the Regional Health Department. During this period, 140 raw water samples 
and 140 treated water samples were analyzed for total coliform, fecal coliform 
and fecal strep. The MPN of total coliform in the raw water are normally less 
than 100 (only 15 cases where the MPN of total coliform was greater than 100, 
and 1 case where it was greater than 5,000). In all cases total coliform was 
absent in the treated water. The MPN of fecal coliform in the raw water are 
normally less than 10 (only 17 cases where the MPN of fecal coliform was 
greater than 10, and 3 cases where it was greater than 500). In all cases fecal 

coliform was absent in the treated water. 

< 

The fecal strep levels of the raw water are normally less than 1 (only 26 cases 
where fecal strep was greater than 2, and 3 cases where it was greater than 
50). In all cases, fecal strep was absent in the treated water. 

The plant's chlorination/disinfection process system is able to effectively reduce 
the bacteriological levels to well within the Ontario Drinking Water Objective of 
5 MPN for total coliform and MPN for fecal coliform. 

From the information contained in Tables 3.0 and 3.1 in the Appendix, the 
Burlington Water Purification Plant has been able to maintain a desirable free 
chlorine residual in the treated water leaving the plant as well as effectively 
disinfect the water supply. The average monthly free chlorine residual of the 

i 
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treated water for the three years from 1984 to 1986 varied between 0.30 mg/L 
and 0.65 mg/L after the post-chlorination process and averaged 0.52 mg/L over 
the three year period. Table F1 summarizes the yearly average pre-chiorination 
and post-chlorination demands, dosages and residuals at the plant for the three 
year study period. 



TABLE F1 

BURLINGTON WATER PURIFICATION PLANT 
DISINFECTION 





PRE-CHLORINATION 




POST-CHLORINATION 




DEMAND 


DOSAGE RESIDUAL 


DEMAND 


DOSAGE 


RESIDUAL 


1986 


0.88 


1.07 0.190 


0.08 




0.44 


0.56 


1985 


0.58 


0.76 0.21 


0.40 




0.72 


0.54 


1984 


NA 
"Ail units in mg/L 


0.86 NA 


N.A. 




0.56 


0.46 



It is apparent that from 1985 to 1986 the pre-chlorination demand has 
increased, possibly a reflection of decreased water quality, and hence the 
dosage has had to increase to maintain the pre-chlorination residual. 

It is important to note, however, that the post-chlorination demand has 
decreased substantially, hence lower post-chlorination dosages are required to 
maintain the treated water chlorine residual. 

The Ministry of the Environment analyzes for chlorinated by-products (total 
trihalomethanes including chloroform) on a weekly basis at the Burlington Water 
Purification Plant. There have been recent concerns with trihalomethanes since 
they are considered to be carcinogenic. The Ontario Drinking Water Objectives 
have set the maximum acceptable concentration of total trihalomethanes at 
350 Mg/L. The chlorinated by-products in the treated water at the Burlington 
Plant are well within these guidelines. The average monthly total trihalomethane 
concentration of the treated water for the three year period from 1984 to 1986 
varied between <3 liq/L and 38.2 ^g/L after the post-chlorination process. 
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F.3 OPTIMUM REMOVAL STRATEGIES 

Although the concentrations of total trihalomethanes for the period 1984 to 1986 
are well below the Ontario Drinking Water Objectives, it is important to reduce 
these chlorinated by-products to as minimal an amount as possible. This would 
involve optimizing the chemical dosages and residual chlorine levels. 

The weekly testing for chlorinated by-products by the MOE is adequate and it 
should be ensured that this practice continues. 

Due to the results of the disinfection processes at the plant over the three year 
study period, as summarized in Tables 3.0 to 3.2, it would appear that no major 
modifications are necessary for the pre-chlorination and post-chlorination 
systems. It should be pointed out that due to the design of the plant and the 
location of the post-chlorine application point, there is very little chlorine contact 
time. In the past some bacteriological problems developed in the distribution 
system and these were corrected by re-chlorination from booster pumping 
stations in the system. 

The possibility of considering other feasible alternatives, such as ozonation in 
order to reduce trihalomethanes, should be considered. 

F.4 CONCLUSIONS 

It is evident that the raw water is being properly disinfected; the treated water 
leaving the plant has a desireable chlorine residual and the concentrations of 
trihalomethanes are well below the Ontario Drinking Water Objective Guidelines. 
The chlorination processes are efficient and monitoring and sampling are done 
on a regular basis with good records kept. 

The lack of post-chlorination contact time has been raised as a concern arid this 
could be addressed by changing the point of chlorine application so that 
chlorine is added to the clear wells. Another option would be to provide 
additional capacity/detention time in the high lift pump suction wells. This may 
not be a problem since post-chlorination is only a process for increasing the 
residual from a tow value to the desired value of ± 0.5 mg/L, i.e. disinfection has 
already been finished by the time the water reaches the High Lift Pumping 
Station well. The chlorination contact time is really from when pre-chlorine is 
. added approximately 2 hours before the water reaches any consumer. 
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SECTION G 

IMMEDIATE AND SHORT TERM MODIFICATIONS 

G.1 GENERAL 

In this section of the report, we have examined the necessary immediate and 
short term process modifications to optimize the disinfection and particulate 
removal efficiencies of the plant. 

The immediate modifications include all works required to be implemented as 
soon as possible, whereas the short term phase includes all works required 
within the next two years. The following recommended modifications or studies 
have been categorized into either the immediate or short term phase. It is 
important to note that. at the time of publication of this document, certain 
recommended modifications and studies may have been initiated and/or 
completed. 

G.2 IMMEDIATE MODIFICATIONS 

G.2.1 Filter Media Study 

A filter media study should be implemented to determine filtration efficiency. 
The fitter media study would invplve media sampling to determine depths, 
effective sizes and contours of the media. The sampling would also determine 
if there is any sand and anthracite intermixing and how this problem could be 
rectified if it exists. There is evidence of an oily scum residue on the filters and 
media sampling could determine whether media replacement is required. The 
implementation of additional agitation into the backwash process should also be 
investigated. 

G.2.2 Backwash Evaluation 

An evaluation of the efficiency of the backwash should be conducted. 
Investigation will include studying the feasibility of air scour and air/water 
backwash sequence and timing. 
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G.2.3 Coagulant Study 

It is recommended that both bench-scale and plant-scale modelling and studies 
of poly-aluminum chloride versus aluminum sulphate as the primary coagulant 
and polymer versus other coagulant aids such as activated silica be conducted 
to determine which is best suited for this plant. 

G.2.4 Polymer Study 

The effectiveness of the existing coagulant aid system (the use of polymer) 
should be studied. The study should include an investigation of the polymer 
injection location as well as the mixing efficiency of the polymer and alum. The 
possibility of mixing the polymer and alum prior to injection should be studied 
as well. 

G.2.5 Plant Flow Audit 

A complete plant flow audit is recommended to ensure that the measuring 
components in the plant are performing within accurate ranges. Operations 
personnel at the Burlington Water Purification Plant have had considerable 
problems in the past in obtaining an accurate correlation of low lift and high lift 
flows throughout the plant. 

G.2.6. Streaming Current Monitor 

The addition of a streaming current monitor {SCM) located following the 
coagulant addition point, could assist in determining the optimum dosages of 
aluminum sulphate for coagulation. Dosages would be automatically or 
manually adjusted and the SCM would respond to changes in raw water 
turbidities and flow rates. A study to determine its effectiveness and advantages 
should be implemented. 

G.3 SHORT TERM MODIFICATIONS 

G.3.1 Chemical Tanks 

During the water plant optimization study plant inspection, it was noted that the 
hydrofluosilicic acid tanks and the aluminum sulphate tanks are bermed, but if 
a Jeak did occur, the berms will not contain the entire contents of the tanks. 
These tanks are PVC lined wood stave tanks and the wood stave tank is liquid 
tight. There are weep holes near the bottom of the wood stave tanks to provide 
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an indication of any leakage in the interior liner. These should be monitored 
regularly. 

# 
G.3.2 Replacement of Mercury Switches 

The Region designed and installed a plant flood override system since the last 
plant expansion. The system contains approximately 15 mercury float switches 
at various locations throughout the plant. It is recommended that all mercury 
switches located in the clearwells and filters be replaced, possibly by probes. 
It is not advisable to have mercury filled float switches in the potable water 
supply. 

G.3.3 Laboratory Equipment 

There is a lack of proper laboratory equipment at the Burlington Water 
Purification Plant. New glassware such as beakers, flasks, test tubes, etc. are 
required. Presently there is a limited supply of such equipment so certain 
testing cannot be conducted as often as desired. There is also a need for 
upgrading the jar testing equipment and the Hach spectrophotometer. 

G.3.4 Upgrading of Filter Effluent Turbidity Monitoring 

The filter effluent turbidity monitoring needs to be upgraded. Presently each 
filter is monitored for five minutes, every forty minutes. This is not sufficient to 
allow optimization of particulate removal. An in-line continuous monitoring 
system for each filter is recommended. 

G.3.5 Taste and Odour Control Study 

A complaint recording format was first established in 1984. In 1985, 33 quality 
complaints were received. In 1986, 56 complaints were received of which 48 
were taste and odour. It is recommended that a study be implemented to 
evaluate the use of powdered activated carbon and/or granular activated 
carbon at the plant for taste and odour control. 

G.3.6 Study of Waste Water System 

■ 

Operations personnel have had problems with the existing wastewater system. 
The problems occur in spring when run-off and infiltration at the No. 9 Sewage 
Pumping Station are high and thus discharging of the holding tank at the water 
plant puts a large demand on the pumping station. When this happens there 
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is a possibility that backwash water with greater than 1 5 mg/L suspended solids 
will be returned to the lake. It is therefore recommended that this system be 
reviewed to determine if the infiltration problem at the Sewage Pumping Station 
can be corrected. 
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SECTION H 

LONG TERM MODIFICATIONS 

H.1 GENERAL 

In this section of the report, we have examined the long term process 
modifications to optimize the disinfection and particulate removal efficiencies of 
the plant. 

The long term phase includes all works required to be implemented within the 
next five years. 

H.2 LONG TERM MODIFICATIONS 

H.2.1 Investigation of Plant Hydraulics 

An overall investigation of the plant hydraulics should be conducted after the 
implementation of the short term modifications as described in Section G. 
Presently, during special maintenance procedures the plant experiences 
problems with a flocculated water conduit restriction between the South 
flocculation tanks and the North filters and vice versa. As a result, it has been 
difficult to supply, sufficient quantities of water to certain filters during these 
times. A study to examine the flocculation tank hydraulics and retention times 
is in order. This study would determine if the tanks are working adequately and 
which portion of the tanks should be utilized for different levels of flow through 
the plant. 



H.2.2 Installation of Additional 

Flocculation Tanks and Filters 

Additional flocculation and filtration capacity will be required in order to increase 
the flow through the plant, and improve operations efficiency. As part of the 
1 977-1 983 expansion of the plant, provisions were made for two additional filters 
and flocculation tanks to be built on the north side of the plant. 
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H.2.3 Post Chlorination Contact Time 

The chlorination system should be reviewed to determine if it is necessary to 
provide increased post contact time. This could involve the relocation of the 
application point to the clearwells or provision of additional pump suction well 
capacity. 

H.2.4 Emergency Contingency Plan 

An emergency contingency plan should be drafted for the Burlington Water 
Purification Plant. This plan would provide operators with more information with 
which they can react to in an emergency situation. The development of a 
software package to simulate plant problems for operator training and to 
optimize the operators input for process control is required. The emergency 
contingency plan would also incorporate an emergency spills plan. 
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TABLE 1.0: PLOWS (Hl./d) 

HOE HPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 









1986 






1985 






1984 




1983 






Max. 


Mln. 


Avg. 


Max. 


Mln. 


Avg. 


Max. 


Mln. 


Avg. Max. Mln. 


Avg. 


JAN 


R 
T 


60.4 
57.9 


37.4 
35.4 


48.697 
46.423 


N/A 
56.596 


N/A 
44.284 


N/A 
51.918 


61.608 
58.830 


44.916 
41.136 


55.114 
51.619 






FEB 


R 
T 


63.6 
59.2 


42.7 
42.0 


54.186 
51.775 


67.716 
61.904 


45.544 
45.544 


57.516 
53.332 


67.083 
58.578 


47.520 
47.322 


55.361 
50.645 






MAR 


R 
T 


64.7 
59.2 


34.9 
33.4 


52.874 
50.784 


69.391 
59.179 


45.544 
44.284 


55.234 
51.221 


71.784 
62.736 


47.124 
45.540 


55.553 
50.847 




- 


APR 


R 
T 


64.83 
64.33 


47.5 
43.5 


57.463 
55.063 


74.472 
70.062 


48.312 
45.028 


59.393 
54.114 


67.344 
59.784 


46.926 
46.926 


55.704 
51.240 






MAY 


R 

T 


97.6 
91.6 


53.948 
53.018 


69.030 
65.675 


109.494 
104.494 


57.778 
49.508 


73.982 
67.893 


73.218 
65.028 


49.46 
47.718 


58.855 
53.757 






JUN 


R 
T 


83.0 
78.0 


56.3 
50.2 


68.526 
64.659 


91.862 
86.082 


46.2 
39.8 


68.085 
62.293 


95.184 
87.352 


54.718 
54.172 


73.317 
66.J07 






JUL 


R 
T 


123.0 
111.0 


54.5 
52.58 


81.67 
76.638 


113.0 
106.0 


46.8 
43.1 


73.826 
68.352 


121.904 
113.714 


46.926 
46.926 


83.65 
74.972 






AUG 


R 
T 


85.5 
79.5 


47.3 
47.3 


67.301 
63.236 


119.0 
115.0 


39.8 
39.8 


74.319 
70.948 


109.698 
109.698 


61.016 
50.936 


82.453 
73.125 






SEP 


R 
T 


80.0 
80.0 


54.7 
48.7 


64.695 
60.912 


69.0 
63.5 


45.0 
45.0 


54.847 
51.813 


77.664 
69.474 


49.578 
45.37 


61.666 
55.618 






OCT 


R 
T 


75.2 
67.625 


51.0 
46.8 


60.274 
56.758 


58.5 
58.5 


36.0 
36.0 


50.761 
48.068 


65.716 
64.014 


46.08 
45.88 


58.058 
53.29 






NOV. 


R 
T 


63.9 
61.5 


42.2 
41.2 


56.0 
52.748 


54.3 
52.1 


.36.0 
36.0 


47.063 
44.223 


67.93 

58.862 


45.058 
42.978 


56.292 
51.962 






DEC 


R 

T 


64.7 
58.2 


43.5 
39.7 


55.9 
52.465 


49.5 
46.8 


33.3 
28.8 


43.2 
40.781 


72.298 
65.998 


47.062 
44.542 


57.624 
52.507 







NOTE : N/A: data not available 
R: raw water 
T: treated water 
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TABLE 1.1: DAILY FLOWS (HL/d) 1984 

HOE HPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 



DAT 


JAB 


FEB 


MAR 


APR 


HAT 


JUN 


JUL 


ADG 


SEP 


OCT 


NOV 


DEC 


MON 








• 


. 










55.42 






TOE 










47.718 










53.81 






WED 




52.908 






52.912 






94.638 




54.012 






THU 




58.578 


56.652 




53.128 






57.57 




55.892 


55.96 




FRI 




52.092 


50.784 




53.688 


54.948 




63.312 




53.584 


53.806 




SAT 




48.006 


48.153 




51.918 


54.718 




61.398 


50.952 


55.176 


52.134 


47.69 


SUN 


41.136 


48.116 


48.708 


48.906 


49.46 


54.172 


68.968 


69.426 


50.472 


46.08 


45.208 


48.704 


MON 


52.576 


50.946 


45.540 


50.466 


49.658 


60.104 


75.846 


64.004 


52.53 


46.728 


52.02 


53.544 


TUE 


51.030 


52.626 


55.464 


52.92 


57.758 


67.61 


90.276 


86.092 


55.628 


57.474 


54.346 


60.06 


WED 


48.714 


48.128 


48.996 


51.68 


48.312 


68.854 


79.95 


82.174 


60.528 


52.666 


48.638 


53.004 


THU 


56.928 


52.380 


54.264 


50.0 


60.549 


60.266 


65.682 


62.138 


55.658 


64.014 


54.724 


52.39 


FRI 


55.986 


47.916 


47.916 


51.612 


49.26 


75.018 


54.162 


70.336 


58.438 


51.576 


48.612 


51.63 


SAT 


47.322 


47.520 


47.622 


47.718 


59.94 


66.432 


46.926 


61.808 


63.73 


54.26 


53.852 


48.51 


SUN 


47.916 


51.510 


49.410 


49.608 


47.718 


73.62 


50.574 


65.014 


54.948 


46.278 


47.524 


49.35 


MON 


52.212 


54.138 


50.700 


51.636 


52.148 


85.104 


65.188 


72.93 


69.474 


53.526 


50.634 


51.274 


TUE 


52.788 


49.476 


50.160 


54.492 


52.968 


86.594 


52.232 


74.848 


50.172 


54.948 


54.948 


52.126 


WED 


53.364 


51.324 


54.054 


50.772 


54.466 


87.352 


52.90 


83.544 


54.04 


54.264 


54.264 


60.012 


THU 


52.032 


50.250 


47.124 


52.774 


54.268 


69.866 


64.972 


81.874 


50.458 


54.752 


51.578 


54.722 


FRI 


58.830 


54.294 


53.640 


54.37 


50.242 


65.50 


63.696 


86.434 


63.872 


54.036 


50.948 


54.038 


SAT 


47.124 


47.718 


47.718 


48.114 


63.004 


66.66 


89.968 


65.46 


52.236 


54.72 


51.142 


54.038 


SUN 


46.468 


47.520 


47.718 


46.926 


48.514 


48.242 


64.89 


50.936 


50.32 


45.88 


45.058 


47.516 
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TABLE 1.1: (Cont'd) 198* BURLINGTON WATER PURIFICATION PLANT 



OAT JAW FBB MAR APR MAT JUN JUL AUC SEP ~ OCT NOV DEC" 



HON 


54,948 


52.608 


51.018 


53.544 


50.616 


68.718 


85.77 


72.108 


52.02 


59.926 


58.862 


65.998 


TUB 


54.000 


51.420 


48.114 


48.708 


56.700 


62.59 


66.948 


69.924 


60.432 


53.396 


51.842 


54.028 


WED 


51.048 


49.650 


50.454 


32.42 


50.548 


66.154 


52.52 


66.38 


62.504 


62.232 


51.06 


54.952 


THU 


55.764 


51.954 


55.404 


50.146 


65.028 


73.608 


72.266 


84.344 


68.298 


50.496 


53.808 


55.512 


FRI 


54.792 


54.138 


47.334 


51.682 


60.96 


67.316 


68.710 


76.968 


54.952 


55.95 


51.084 


54.268 


SAT 


46.926 


47.322 


50.900 


48.312 


50.69 


61.778 


77.014 


92.972 


52.550 


50.178 


54.192 


50.232 


SUN 


50,766 


47.718 


47.520 


47.714 


55.822 


54.768 


83.80 


94.888 


45.37 


50.292 


42.978 


55.424 


MON 


54,036 


53.202 


51.072 


47.124 


53.55 


54.720 


90.378 


109.698 


58.852 


52.872 


55.406 


49.686 


TUE 


54.264 


47.520 


53.340 


53.064 


53.22 


62.232 


92.148 


74.678 


55.172 


55.636 


55.18 


51.73 


WED 


54.594 


47.718 


52.344 


56.074 


48.51 


60.844 


90.782 


63.234 


57.012 


50.106 


57.674 


46.052 


THU 


47.544 




50.454 


54.222 


54.492 


62.856 


83.088 


61.956 


54.036 




49.78 


49.694 


FRI 


52.746 




50.934 


52.440 




72.60 


71.492 


58.836 


51.642 




53.578 


55.316 


SAT 


47.562 




62.736 


50.166 




69.954 


95.012 




48.948 






44.542 


SUN 


47.520 






49.812 






93.758 




55.628 






47.520 


MON 


52.746 






59.784 






100.512 










54.160 


TUE 


54.492 












113.714 












MAX 


58.830 


58.578 


62.736 


59.784 


65.028 


87.352 


113.714 


109.698 


69.4 74 


64.014 


58.862 


65.998 


MIN 


41.136 


47.322 


45.540 


46.926 


47.718 


54.172 


46.926 


50.936 


45.37 


45.88 


42.978 


44.542 


AVC 


51.619 


50.645 


50.847 


51.240 


53.757 


66.107 


74.972 


73.125 


55.618 


53.29 


51.962 


52.507 



TABLE 1.1: DAILY FLOWS (HL/d) 1985 
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HOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 



DAT JAM FEB MAR APR MAT JQH jql AUG sep p^. mn pBC 

HON 51.894 73.5 



TUE 


44.284 






52.392 






65.3 






53.3 






WED 


50.040 






54.268 


59.122 




75.4 






50.3 






THU 


52.880 






51.966 


63.11 




106.0 


82.1 




42.0 






FRI 


51.782 


54.596 


52.518 


49.55 


68.55 




82.1 


96.4 




55.5 


49.7 




SAT 


48.230 


47.320 


47.419 


48.312 


59.852 


58.190 


43.9 


97.5 




47.3 


37.5 




SUN 


47.124 


47.716 


52.264 


46.53 


50.424 


68.412 


45.0 


100.0 


45.0 


42.8 


37.5 


37.9 


HON 


50.004 


61.674 


54.72 


53.428 


59.396 


86.082 


54.8 


86.3 


46.5 


51.0 


49.5 


44.5 


TUE 


55.176 


50.750 


51.648 


53.81 


63.172 


59.3 


51.4 


87.4 


54.4 


51.4 


49.5 


43.1 


WED 


51.680 


55.172 


51.252 


50.166 


60.168 


50.608 


56.6 


85.1 


58.2" 


58.5 


47.3 


45.0 


THU 


47.922 


47.522 


59.179 


52.32 


63.336 


74.30 


64.5 


115.0 


52.0 


53.6 


46.5 


43.5 


FRI 


55.862 


61.904 


49.91 


53.072 


66.848 


63.8 


56.6 


108.0 


56.5 


42.4 


52.1 


45.0 


SAT 


50.864 


50.14 


53.092 


50.232 


92.268 


83.3 


54.0 


100.0 


51.8 


47.3 


36.8 


37.1 


SUN 


50.602 


47.518 


45.102 


47.916 


63.330 


71.3 


44.8 


93.0 


51.4 


36.0 


36.0 


36.8 


MON 


53.086 


54.918 


49.596 


58.328 


79.164 


77.6 


43.1 


89.0 


54.4 


47.6 


49.5 


46.8 


TUE 


52.4 


49.456 


54.492 


58.872 


81.692 


57.4 


48,0 


91.9 


53.6 


47.6 


51.8 


36.3 


WED 


53.926 


52.284 


46.140 


51.975 


64.908 


59.6 


63.0 


102.0 


56.6 


46.9 


52.1 


43.5 


THU 


52.188 


52.584 


52.548 


57.978 


70.038 


47.6 


66.4 


53.6 


54.8 


53.6 


47.6 


45.0 


FRI 


51.612 


54.72 


54.474 


53.234 


65.648 


60.0 


63.4 


61.1 


51.8 


47.6 


44.6 


42.0 


SAT 


53.886 


47.916 


46.224 


52.53 


62.606 


64.1 


57.0 


57.8 


49.5 


36.8 


36.0 


36.3 


SUN 


47.324 


49.782 


48.276 


52.332 


67.452 


43.5 


57.0 


56.6 


51.4 


47.6 


37.5 


36.0 
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TABLE I.I: (Cont'd) 1985 BURLINGTON WATER PURIFICATION PLANT 

PAT JAN FEB MAR APE WAT JUH JUL AUG SEP OCT MO? DTC 



MON 


51.864 


54.718 


52.002 


60.948 


75.906 


57.4 


75.4 


60.2 


53.6 


47.6 


49.5 


42.7 


TUE 


58.59.6 


53.970 


53.528 


54.264 


64.838 


58.1 


77.6 


45.4 


53.6 


49.5 


45.0 


43.1 


WED 


55.176 


51.672 


56.476 


57.586 


73.126 


54.0 


87.4 


52.9 


44.6 


42.4 


45.0 


43.5 


THU 


52.143 


59.526 


51.652 


61.338 


83.273 


48.0 


94.9 


49.5 


63.1 


49.5 


43.5 


43.1 


FRI 


55.858 


56.336 


51.420 


58.066 


95.512 


55.5 


88.1 


53.3 


63.5 


51.0 


45.0 


39.8 


SAT 


46.814 


45.544 


49.776 


56.816 


104.494 


46.1 


96.0 


46.1 


54.9 


49.5 


36.4 


40.5 


SUN 


51.611 


52.440 


44.284 


45.028 


49.508 


39.8 


91.1 


47.6 


52.5 


39.0 


42.0 


34.5 


MON 


49.2 


51.300 


52.288 


70.062 


54.95 


56.6 


94.1 


53.6 


49.5 


50.6 


47.6 


44.2 


TUE 


56.092 


50.268 


53.742 


62.20 


59.316 


46.1 


88.9 


45.8 


50.6 


54.0 


45.0 


45.0 


WED 


54.496 


60.888 


49.476 




60.558 


72.6 


53.6 


48.8 


52.9 


42.4 


41.3 


40.1 


THU 


56.742 


50.802 


55.722 




66.086 


76.7 




39.8 


49.1 


55.5 


44.6 


28.8 


FRI 






52.890 




56.018 


79.1 




48,0 


40.9 




39.4 


40.5 


SAT 






47.720 






76.1 




45.6 


41.6 




40.9 


34.1 


SUN 
MON 








47.520 






77.6 






53.3 
42.8 






43.1 
43.4 



TUE 39.0 

MAX 58.596 61.904 59.179 70.062 104.494 86.082 106.0 115.0 63.5 58.5 52.1 46.8 

MIN 44.284 45.544 44.284 45.028 49.508 39.8 43.1 39.8 45.0 36.0 36.0 28.8 

AVG 51.918 53.332 51.221 54.114 67.893 62.293 68.352 70.948*51.813 48.068 44.223 40.781 
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TABLE I.I: DAILY PLOWS (KL/d) 1986 Page ! ° f 2 

MOB WFOS PROTOCOL BURLINGTON HATER PURIFICATION PLANT 



°*I J*" nt MAR APR MAT JUN JUL AUG SEP OCT NOV DEC 

M0N 57. 8 56.2 



TUE 








43.5 






69.8 




80.0 






52.2 


WED 


44.3 






56.67 






66.81 




71.8 


67.625 




58.2 . 


THU 


39.4 






54.4 


60.85 




102.0 




53.2 


57.6 




55.6 


PRI 


37.5 






54.8 


58.073 




85.5 


72.3 


64.8 


52.7 




54.6 


SAT 


39.3 


44.2 


52.0 


50.084 


58.15 




92.3 


73.9 


60.0 


55.7 


52.5 


54.6 


SUN 


36.0 


46.2 


47.5 


49.728 


53.948 


65.88 


111.0 


52.8 


58.2 


47.8" 


52.5 


47.3 


MON 


40.0 


45.8 


54.3 


56.6 


63.314 


52.296 


87.44 


57.8 


70.28 


67.4 


56.3 


50.1 


TUE 


49.5 


42.0 


51.9 


58.0 


65.919 


.65.13 


83.66 


79.5 


73.26 


63.4 


61.5 


56.9 


WED 


44.6 


48.3 


56.8 


58.4 


63.25 


69.681 


93.728 


71.3 


58.8 


66.2 


50.4 


56.1 


THU 


43.5 


54.0 


48.0 


57.65 


71.14 


69.43 


85.6 


62.1 


54.3 


60.66 


51.24 


56.2 


FRI 


44.2 


50.6 


49.4 


58.4 


65.426 


56.1 


73.8 


64.4 


56.7 


62.6 


53.9 


55.7 


SAT 


36.0 


42.7 


47.6 


46.9 


91.6 


56.5 


52.58 


63.3 


53.2 


50.5 


47.5 


48.1 


SUN 


39.7 


48.0 


48.2 


54.1 


91.447 


57.6 


66.7 


49.4 


52.4 


47.0 


52.1 


49.1 


MON 


45.0 


59.0 


48.7 


55.2 


72.776 


74.9 


87.1 


65.3 


60.2 


49.6 


52.8- 


55,0 


TUE 


45.0 


58.7 


58.8 


52.4 


75.1 


70.5 


73.2 


65.3 


61.53 


56.365 


56.1 


49.5 


WED 


41.6 


58.5 


59.3 


58.4 


60.58 


50.2 


75.7 


65.3 


62.7 


55.9 


56.0 


56.2 


THU 


44.6 


50.8 


48.7 


53.81 


64.39 


62.770 


79.8 


64.9 


68.9 


61.1 


60.9 


56.1 


FRI 


51.2 


55.5 


44.9 


53.342 


57.3 


66.376 


66.2 


70.44 


58.4 


54.1 


60.3 


56.0 


SAT 


45.7 


49.9 


49.0 


47.92 


65.58 


53.8 


64.655 


50.8 


53.5 


51. B 


50.6 


55.8 


SUN 


43.7 


44.9 


46.8 


56.6 


60.595 


63.3 


54.0 


47.3 


53.9 


53.5 


50.5 


47.9 



* 



TABLE 1.1: (Cont'd) 1986 
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BURLINGTON WATER PURIFICATION PLANT 



DAT 



JAN 



FEB 



MAR 



APR 



NAT 



JUN 



JUL 



AUG 



SRP 



OCT 



NOT 



DEC 



MON 52.5 



50.7 



54 ,B 



53.15 53.018 51.8 



64.6 



71.5 65.24 57.0 



54.0 



56.6 



TUE 56.9 48.9 59.2 56.8 60.0 67.5 76.56 70.68 56.14 58.7 55.8 56.0 
WED 51.1 50.0 56.2 55.2 56.18 57.4 77.12 73.3 66.7 54.4 54.0 56.1 



THU 55.9 
FRI 56.3 



52.3 
45.0 



48.8 
50.2 



54.2 
56.4 



58.6 72.6 
57.354 78.0 



80.1 63.6 
75.3 69.5 



60.4 
55.5 



65.3 
56.1 



46.9 
46.9 



43.1 
39.7 



SAT 35.4 55.7 49.4 59.8 55.093 70.4 56.4 51.2 61.6 50.0 46.7 48.2 
SUN 52.3 43.0 33.4 60.52 55.056 69.215 58.0 57.5 48.7 46.8 41.2 43.5 



MON 54.7 59.2 49.7 54.33 72.336 71.2 87.2 64.4 61.7 58.5 54.8 54.4 
TUE 50.8 54.8 53.9 56.4 60.062 59.4 75.04 65.3 67.5 56.7 57.0 51.6 
WED 55.2 58.8 51.0 58.2 67.317 68.8 79.2 66.3 56.0 52.7 49.8 



THU 


49.3 


53 


.6 


55.6 


83.1 


73.5 


74 


7 


62.6 


58.2 


53.8 


FRI 


57.9 


58 


.6 


48.8 


86.261 


67.5 






62.3 


61.24 • 


55.0 


SAT 








48.6 


72.11 


63.4 






57.8 


- 


53.9 


SUN 








47.3 




64.5 






48.2 




44.6 


MON 








55.5 




70.1 













TUE 

MAX 57.9 



59.2 



59.2 



64.33 91.6 78.0 111.0 



79.5 



80.0 



67.625 61.5 



58.2 



MIN 35.4 42.0 33.4 43.5 53.018 50.2 52.58 49.4 48.7 46.8 41.2 39.7 
AVG 46.423 51.060 50.784 55.063 65.675 64.659 76.638 63.2 60.912 56.758 52.748 52.465 
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TABLE 2.0; PARTICULATE REMOVAL SUMMARY 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



1986 



79TT 



imr 



1WT 



Max. Min. Avg. Max* Mln. Avg. Max. Mln. Avg. Max. Mln. Avg. 



JAN Turbidity (FTU) 



T 



Prime Coagulant (mg/L) 
Coagulant Aid (mg/L) 
Filter Aid (mg/L) 
Metal Res. Al/Fe (mg/L) R 

T 
pH R 

T 
Temperature (°C) 



3.77 
0.27 

4.18 
0.33 



0.02 

8.1 

7.6 

5 



0.65 
0.13 

2.78 
0.19 



0.01 
7.9 
7.1 
3 



1.26 13.0 
0.18 0.32 



3.28 
0.25 



2.87 
0.57 



0.02 
8.01 

7.47 7.7 
4 8 



0.54 
0.10 

2.07 
0.22 



7.4 
4 



2.51 
0.16 

2.47 
0.36 



7.6 
5 



15.0 
0.34 

3.54 
0.26 



7.7 
6 



1.8 
0.20 

1.49 
0.14 



7.2 
3 



4.13 
0.25 

2.18 
0.22 



7.5 
4 



FEB Turbidity (FTU) 



K 
T 



Prime Coagulant (mg/L) 
Coagulant Aid (mg/L) 
Filter Aid (mg/L) 
Metal Res. Al/Fe (mg/L) R 

T 
pH R 

T 
(°C) 



Temperature 
MAR Turbidity (FTU) 



10.1 
0.38 
3.40 
0.30 



0.02 
8.3 
7.6 
3 



1.05 
0.12 
2.33 
0.14 



0.01 
7.97 
7.4 
2 



3.28 14.1 

0.24 0.55 

2.78 2.43 

0.22 0.51 



0,02 0.02 

8.03 8.0 

7.5 7.6 

2 8 



0.60 
0.13 
1.99 
0.35 



0.01 
7.8 
7.4 
5 



2.16 
0.20 
2.14 
0.44 



0.02 
8.0 
7.5 
6 



62.0 
1.20 
6.58 
0.84 



7.8 
6 



2.0 14.13 

0.20 0.35 

2.02 3.08 

0.21 0.38 



7.3 
4 



7.5 
4 



R 

T 



Prime Coagulant (mg/L) 
Coagulant Aid (mg/L) 
Filter Aid (mg/L) 
Metal Res. Al/Fe (mg/L) R 

T 
pH R 

T 
Temperature (°C) 



19.6 
1.03 

14.35 
3.46 



0.02 
8.2 
7.6 
5 



t 62 
0.13 
2.18 
0.14 



0.01 
7.9 
7.27 
2 



2.36 14.59 

0.22 0.33 

3.93 3.25 

0.65 0.68 



0.02 0.03 

8.06 8.1 

7.47 7.6 

3 9 



0.48 
0.11 
2.19 
0.28 



0.01 
7.8 
7.3 
8 



3.27 
0.19 
2.81 
0.40 



0.01 
7.9 
7.5 
9 



14.0 1.8 

0.84 0.16 

3.54 1.54 

0.47 0.21 



7.8 
6 



7.2 
2 



7.44 
0.39 
2.29 
0.31 



7.5 
4 



% 



w 



TABLE 2.0: PARTICULATE REHOVAL SUMMARY 
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MOBWPOS PROTOCOL 
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BURLINGTON WATER PURIFICATION PLANT 









1986 






1985 






1984 




1983 




Max. 


Min. 


Avg. 


Max. 
15.9 


Min. 
0.83 


Avg. 


Max. 


Min. 


Avg. Max. Min. Ave. 


APR Turbidity (FTU) 


R 


5.5 


0.73 


1.35 


2.65 


9.3 


1.9 


3.99 






T 


0.43 


0.18 


0.29 


0.43 


0.13 


0.22 


0.61 


0.13 


0.31 




Prime Coagulant 


(mg/L) 


6.10 


2.25 


3.16 


3.59 


2.42 


2.95 


2.50 


1.67 


2.05 




Coagulant Aid 


(mg/L) 


0.79 


0.21 


0.37 


0.70 


0.29 


0.43 


0.35 


0.23 


0.28 




Filter Aid 


(mg/L) 











. 








w 


l»T ■ ■ 


_ __ 




Metal Res. Al/Fe 


(mg/L) R 
































T 


0.02 


0.01 


0.02 


0.02 


0.01 


0.02 












P H 


R 


8.3 


7.97 


8.09 


8.2 


7.8 


8.0 











■ 




T 


7.7 


7.43 


7.56 


7.8 


7.4 


7.6 


8.1 


7.2 


7.5 




Temperature 


(°C) 


8 


5 


6 


12 


9 


10 


7 


4 


6 


. ' 


MAY Turbidity (FTU) 


R 


1.3 


0.69 


0.95 


1.38 


0.79 


1.10 


7.5 


1.5 


2.41 






T 


0.49 


0.21 


0.36 


0.40 


0.23 


0.33 


0.50 


0.17 


0.29 




Prime Coagulant 


(mg/L) 


5.37 


2.07 


2.69 


3.32 


2.32 


2.96 


2.49 


1.56 


2.17 


' 


Coagulant Aid 


(mg/L) 


0.64 


0.13 


0.34 


0.55 


0.19 


0.32 


0.34 


0,22 


0.27 




Filter Aid 


(mg/L) 






















m 


— — — 




Metal Res. Al/Fe 


(mg/L) R 





























. 




T 


0.03 


0.01 


0.02 


0.03 


0.02 


0.02 













P H 


R 


8.4 


8.0 


8.12 


8.2 


8.0 


8.1 















T 


7.8 


7.53 


7.67 


7.9 


7.4 


7.7 


8.0 


7.2 


7.5 




Temperature 


(°C) 


12 


6 


9 


17 


9 


12 


9 


6 


7 




JUN Turbidity (FTU) 


R 


1.74 


0.66 


0.89 


2.99 


0.74 


1.07 


3.3 


1.2 


2.22 






T 


0.45 


0.17 


0.31 


0.59 


0.25 


0.35 


0.56 


0.19 


0.37 




Prime Coagulant 


(mg/L) ■ 


6.06 


2.08 


3.01 


4.13 


2.66 


3.43 


2.82 


1.25 


2.28 




Coagulant Aid 


(mg/L) 


0.57 


0.19 


0.36 


0.48 


0.13 


0.29 


0.38 


0.21 


0.29 




Filter Aid 


(mg/L) 





























■ 


Metal Res. Al/Fe 


(mg/L) R 




__- 























, 




T 


0.08 


0.01 


0.03 


0.04 


0.01 


0,02 












P H 


R 


8.4 


7.9 


8.21 


8.2 


7.9 


8.0 











' 




T 


7.8 


7.5 


7.65 


7.8 


7.4 


7.6 


7.9 


7.1 


7.4 




Temperature 


<°C) 


15 


9 


12 


19 


11 


15 ' 


16 


8 


11 





i> 
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TABLE 2.0: PARTICULATE REMOVAL SUMMARY 



(cont'd) 

MOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



JUL Turbidity (FTU) 

Pride Coagulant (mg/L) 
Coagulant Aid (mg/L) 
Filter Aid (mg/L) 
Metal Res. Al/Fe (mg/L) 



P H 
Temperature 



R 
T 
R 



(°C) 



0.60 
5.52 
0.49 



8.2 



22 



1986 



1985 



1984 



1983 



Max. Min. Avg. Max. Mln. Avg. Max. Mln. Avg. Max. Mln. Avg. 



2.12 0.81 1.27 1.65 0.61 



0.21 
2.00 
0.21 



0.35 
3.71 
0.35 



0.67 
4.57 
0.31 



0.34 
2.41 
0.14 



7.87 8.06 8.2 



7.77 7.4 



7.56 7,7 



16 



21 



7.9 

7.4 



1.08 
0.54 
3.34 
0.23 



0.06 0.02 0.04 0.04 0.01 0.03 



8.0 
7.5 
13 



3.2 
0.55 
2.98 
0.37 



7.7 



14 



1.8 
0.16 
2.02 
0.24 



7.1 
8 



2.49 
0.31 
2.30 
0.29 



7.4 



10 



AUG Turbidity (FTU) 

Prime Coagulant 
Coagulant Aid 
Filter Aid 



R 
T 



(mg/L) 
(mg/L) 
(mg/L) 
Metal Res. Al/Fe (mg/L) 



P H 
Temperature 



<°C) 



R 

T 
R 



2.20 
0.38 
6.94 
0.51 



8.2 



22 



0.83 
0.16 
2.96 
0.28 



1.21 
0.23 
4.10 
0.38 



3.26 
0.68 
4.46 
0.53 



1.30 
0.13 
2.32 
0.13 



8.0 



8.07 8.2 



7.77 7.37 7.49 7.7 



13 



18 



23 



7.8 
7.3 



19 



2.22 
0.48 
3.34 
0.27 



0.06 0.02 0.03 0.07 0.03 0.05 



8.1 
7.5 
21 



5.4 
1.10 
3.59 
0.57 



7.6 



24 



1.8 
0.27 
2.83 
0.39 



7.2 



13 



3.2 
0.56 
3.15 
0.47 



7.4 
19 



SEP Turbidity (FTU) 

Prime Coagulant 
Coagulant Aid 
Filter Aid 



R 

T 



(mg/L) 
(mg/L) 
(mg/L) 
Metal Res. Al/Fe (mg/L) 



pH 
Temperature 



(°C) 



4.31 
0.51 
4.76 
0.47 



0.05 
8.4 
7.63 
20 



0.8 
0.16 
2.26 
0.22 



0.02 
7.9 
7.4 
9 



1.41 
0.29 
2.74 
0.30 



0.03 
8.1 
7.5 
15 



6.40 
0.58 
4.80 
0.88 



0.10 
8.4 
7.6 
23 



2.13 
0.19 
2.79 
0.27 



0.02 
7.9 
7.2 
20 



3.64 
0.28 
3.64 
0.49 



0.05 
8.1 
7.5 
21 



7.6 
0.68 
3.91 
0.53 



7.9 

18 



1.3 
0.18 
1.98 
0.29 



7.3 
9 



3.78 
0.33 
2.57 
0.42 



7.4 
16 



TJ 



Page 4 of 4 



TABLE 2.0: PARTICULATE REMOVAL SUM MAR? 


(cont'd) 






i 












• 










MOB WPOS PROTOCOL 






BURLINGTON WATER PURIFICATION PLANT 






1986 






1985 






1984 




1983 




Max* 


Min. 


Avg. 


Max. 


Min. 


Avg. 


Max. 


Min. 


Avg. 


Max. Min*- Avg. 


OCT 


Turbidity (FTU) 




R 


6.0 


0.76 


1.46 


2.96 


0.37 


1.32 


5.6 


1.8 


3.27 


, 








T 


0.47 


0.17 


0.24 


0.44 


0.12 


0.20 


0.55 


0.21 


0.34 






Prime Coagulant 


(mg/L) 




4.69 


2.02 


2.96 


3.44 


2.63 


3.08 


3.09 


2.04 


2.57 


- 




Coagulant Aid 


(mg/L) 




0.51 


0.19 


0.32 


0.57 


0.21 


0.28 


0.51 


0.24 


0.40 






Filter Aid 


(mg/L) 


































Metal Res. Al/Fe 


(mg/L) 


R 



















■ 





— - 


■ 








T 


0.05 


0.01 


0.02 


0.04 


0.01 


0.02 















pH 




R 


8.1 


7.9 


8.0 


8.3 


7.9 


8.0 

















■ 


T 


7.6 


7.33 


7.46 


7.7 


7.3 


7.5 


7.9 


7.3 


7.5 






Temperature 


(°C) 




17 


9 


14 


18 


11 


14 


15 


7 


12 




NOV 


Turbidity (FTU) 




R 


6.2 


0.65 


1.21 


9.93 


1.29 


3.15 


6.3 


1.5 


3.28 


■ 








T 


0.38 


0.13 


0.23 


0.62 


0.16 


0.29 


0.61 


0.12 


0.25 






Prime Coagulant 


(mg/L) 




4.39 


2.01 


2.63 


6.36 


2.81 


3.90 


3.85 


1.16 


2.27 






Coagulant Aid 


(mg/L) 




0.37 


0.17 


0.27 


0.67 


0.21 


0.36 


0.41 


0.22 


0.32 




• 


Filter Aid 


(mg/L) 






























. 




Metal Res. Al/Fe 


(mg/L) 


R 










— 

















■ 








T 


0.02 


0.01 


0.02 


0.03 


0.01 


0.02 















pH 




R 


8.1 


7.7 


8.0 


8.2 


7.7 


8.0 











• 




. 




T 


7.6 


7.3 


7.48 


7.6 


7.2 


7.4 


7.7 


7.3 


7.5 


, 




Temperature 


(°C) 




12 


7 


9 


15 


12 


14 


13 


7 


10 




DEC 


Turbidity (FTU) 




R 


16.5 


1.14 


4.07 


2.20 


0.68 


1.01 


22.0 


1.2 


5.70 










T 


0.39 


0.08 


0.16 


0.27 


0.14 


0.19 


0.36 


0.14 


0.21 






Prime Coagulant 


(mg/L) 




6.31 


2.12 


3.20 


3.76 


3.22 


3.52 


2.64 


1.51 


2.10 


. 




Coagulant Aid 


(mg/L) 




0.52 


0.26 


0.32 


0.34 


0.24 


0.28 


0.77 


0.22 


0.40 






Filter Aid 


(mg/L) 



































Metal Res. Al/Fe (mg/L) 


R 




























■ 






T 


0.02 


0.01 


0.01 


0.02 


0.01 


0.02 





— 


--- 


. 




PH 


' 


R 


8.1 


7.9 


7.99 


8.1 


7.9 


8.0 





■ 





• 








T 


7.6 


7.4 


7.48 


7.7 


7.4 


7.5 


7.7 


7.3 


7.6 






Temperature 


(°C) 




7 


5 


6 


13 


4 


8 


10 


7 


7 





TABLE 2.1 

PARTICULATE REMOVAL PROFILE 
(JANUARY, MAY, JULY, OCTOBER)/1984 



. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (JAN./1984) BURLINGTON HATER PURIFICATION PLANT 

HOE WPOS PROTOCOL 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


HETAL RES. 
Al/Fe (mg/L) 
Raw* Treat.* 


PH 


TEMP. 




Raw Set* Filter* 


Treat. 


Raw* Treat. 


(°C) 


1 


4.5 


.22 


1.69 


.14 






7.5 


3 


2 


4.4 


.29 


3.54 


.22 






7.6 


4 


3 


3.8 


.34 


2.08 


.22 






7.6 


6 


4 


3.6 


' .34 


1.49 


.16 






7.7 


4 


5 


4.0 


.25 


1.97 


• 19 




' • ' 


7.5 


5 


6 


3.8 


.25 


1.89 


.19 






7.2 


5 


7 


5.6 


.21 


2.14 


.21 






7.4 


6 


8 


4.0 


.26 


2.11 


.21 






7.5 


6 


9 


5.7 


.25 


2.26 


.23 




- 


7.7 


6 


10 


6.4 


.23 


2.25 


.24 






7.6 


4 


11 


5.6 


.30 


2.25 


.25 






7.6 


4 


12 


10.0 


.29 


2.23 


.23 






7.6 


4 


13 


15.0 


.32 


2.05 


.22 


- 


. 


7.6 


3 


14 


5.6 


.30 


2.01 


.21 






7.6 


5 


15 


3.8 


.27 


2.22 


.23 






7.7 


4 



* Data not recorded. 



| 

■D 



W 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (JAN./1984) (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat.* 


PH 


TEMP. 




Raw Set* Filter* 


Treat. 


Raw* Treat. 


(°c> 


16 


3.0 


.24 


2.32 


.24 






7.6 


4 


17 


2.B 


.23 


2.03 


.21 






7.4 


4 


18 


2.1 


.26 


2.02 


.21 




- 


7.5 


4 


19 


2.7 


.22 


2.31 


.25 






7.4 


5 


20 


2.5 


.25 


2.35 


.26 






7.4 


4 


21 


2.1 


.24 


2.23 


.25 






7.4 


4 


22 


2.0 


.22 


2.28 


.25 




... 


7.4 


3 


23 


2.2 


.22 


2.38 


.26 






7.4 


3 


24 


2.4 


.20 


2.50 


.24 






7.4 


4 


25 


2.3 


.22 


2.15 


.22 






7.3 


4 


26 


2.0 


' .20 


2.32 


.24 






7.4 


4 


27 


1.8 


.21 


2.02 


.21 






7.5 


4 


28 


1.9 


.20 


2.06 


.22 






7.5 


4 


29 


1.9 


.25 


2.13 


.23 






7.5 


4 


30 


2.4 


.27 


2.07 


.21 






7.4 


5 


31 


4.0 


.33 


2.24 


.23 






7.5 


4 



* Data not recorded. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (HAT/ 1984) BURLINGTON WATER PURIFICATION PLANT 

HOE HPOS PROTOCOL 



DATE 


TURBIDITY (FTU) 




COACULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat.* 


pH 


TEMP. 




Raw Set* Filter* 


Treat. 


Raw* Treat . 


(°C) 


1 


2.4 


.23 


1.86 


.26 


• 


, 


7.5 


6 


2 


2.6 


.24 


1.56 


.22 






7.5 


6 


3 


2.0 


.20 


2.21 


.29 






7 - 5 


6 


4 


2.1 


.19 


1.85 


.24 






7.5 


6 


5 


2.5 


.36 


1.68 


. 28 


■ 




7.4 


6 


6 


2.9 


.36 


2.04 


.26 






7.5 


7 


7 


2.8 


.30 


2.49 


.32 






7.6 


9 


8 


2.5 


.38 


2.01 


.26 






7.6 


8 


9 


7.4 


.35 


2.28 


.25 




■ 


8.0 


7 


10 


2.0 


.31 


2.14 


.28 






8.0 


7 


11 


2.0 


.28 


2.18 


.28 






7.7 


7 


12 


2.2 


.27 


2.22 


.28 


- 




7.5 


7 


13 


1.9 


.26 


2.15 


.28 






7.5 


7 


14 


2.5 


.25 


2.33 


.29 






7.5 


7 


15 


2.5 


.31 


2.20 


.29 






7.6 


7 



* Data not recorded. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (MAT/1984) (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. FILTER 
AID AID* 
mg/L mg/L 


METAL RES. 
Al/Fe (m R /L) 
Raw* Treat.* 


pH 


TEMP. 




Raw Set* Filter* 


Treat. 


Raw* Treat. 


<°C) 


16 


2.1 


.25 


2.16 


.28 




7.6 


7 


17 
18 


2.2 
2.2 


.29 

.25 


2*33 
1.96 


.30 
.26 





7.5 
7.6 


7 
7 


19 


2.3 


.35 


2.17 


.29 




7.8 


8 


20 


2.2 


.25 


2.15 


.34 




7.4 


8 


21 


1.5 


.34 


2.37 


,34 




7.5 


6 


22 


1.5 


.39 


2.46 


.29 




7.6 


8 


23 


2.6 


.39 


2.40 


.25 




7.6 


8 


24 
25 


1.6 

1.6 


.28 
.23 


2.34 
2.13 


.24 
.23 




7.4 
7.6 


8 
8 


26 


1.9 


.50 


2.27 


.24 




7.4 


8 


27 


1.7 


.17 


2.40 


.24 




7.5 


9 


28 


2.0 


.28 


2.35 


.25 




7.4 


8 


29 


7.5 


.27 


2.24 


.25 




7.4 


8 


30 


4.4 


.28 


2.06 


.23 




7.2 


8 


31 


2.1 


.24 


2.19 


.24 




7.5 


9 



* Data not recorded. 



1 



Page I of 2 



TABLE 2.1: PARTICULATE REMOVAL PROFILE (JULY/ 1984) BURLINGTON HATER PURIFICATION PLANT 

HOE HPOS PROTOCOL 



DATE 




TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER . 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat.* 


PH 


TEMP. 




Raw 


Sec* Filter* 


Treat. 


Raw* . Treat. 


(°C) 


1 


1.0 




.24 


. 2.34 


.28 




■ 


7.3 


14 


"2 


2.2 




.38 


2.42 


.29 






7.6 


11 


3 


3.2 




.32 


2.23 


.28 






7.4 


9 


4 


2.4 




.30 


2.38 


.25 






7.6 


9 


5 


2.6 




.25 


2.29 


.28 


• 


. 


7.4 


8 


6 


2.4 




.38 


2.02 


.28 






7.4 


10 


7 


2.1 




.37 


2.04 


.24 






7.4 


8 


8 


2.0 




.21 


2.15 


.27 






7.4 


8 


9 


2.0 


* 


.31 


2.61 


.32 


■ 




*•* 


9 


10 


2.6 




.27 


2.28 


.28 






7.4 


9 


11 


2.2 




.25 


2.56 


.33 






7.4 


10 


12 


.2.2 




.25 


2.32 


.31 






7.4 


10 


13 


2.2 




.25 


2.48 


.33 


- 




7.3 


11 


14 


3.0 




.28 


2.35 


.29 






7.4 


11 


15 


2.5 




.30 


. 2.34 


.28 






7.4 


13 



* Data not recorded. 



TABLE 2.1: PARTICULATE REMOVAL PROFILE (JULY/1984) (cont'd) BURLINGTON WATER PURIFICATION PLANT 
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DATF, 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat.* 


pH 


TEMP. 




Raw Set* Filter* 


Treat. 


Raw* Treat. 


(°C) 


16 


2.9 


.23 


2.27 


.27 






7.3 


9 


17 


2.5 


.31 


2.44 


. .30 






7.4 


9 


18 


3.0 


.30 


2.37 


.30 






7.4 


11 


19 


2.5 


.16 


2.05 


.32 






7.4 


10 


20 
21 


2.5 

2.6 


.31 
.25 


2.25 
2.12 


.36 
.26 






7.6 
7.1 


9 

10 


22 


2.6 


.37 


2.23 


.29 






7.2 


12 


23 


2.8 


.46 


2.15 


.26 






7.6 


10 


24 


3.0 


.26 


2.18 


.27 






7.3 


9 


25 


3.1 


.20 


2.14 


.27 






7.5 


9 


26 


2.6 


.32 


2.32 


.28 






7.5 


10 


27 


2.2 


.29 


2.32 


.26 






7.4 


11 


28 


2.5 


.35 


2.27 


.26 






7.3 


11 


29 


2.9 


.51 


2.18 


.27 






7.6 


10 


30 


2.2 


.55 


2.25 


.31 






7.7 


14 


31 


2.0 


.53 


2.98 


.37 




■ 


7.5 


14 



* Data not recorded. 



> 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (OCT./1984) BURLINGTON WATER PURIFICATION 

HOE ffPOS PROTOCOL 



PLANT 



DATE 



TURBIDITY (FTU) 



Raw 



Set* Filter* Treat, 



COAG. FILTER 
COAGULANT AID AID* 



mg/L 



ms/L mg/L 



METAL RES. 
Al/Fe (tng/L) 
Raw* Treat.* 



pH 



Raw* Treat, 



TEMP. 
(°C) 



1 


2.3 


.34 


2.35 


.42 


7.4 


15 


2 


2.3 


.46 


2.61 


.48 


7.3 


15 


3 


1.9" 


.21 


2.75 


.51 


4.4 


9 


4 


2.0 


.27 


2.52 


.46 


7.3 


8 


5 


2.2 


.28 


2.55 


.48 


.7.4 


7 


6 


2.5 


.28 


2.50 


.48 


7.3 


9 


7 


1.9 


.30 


2.15 


.44 


7.5 


9 


8 


1.9 


.34 


2.35 


.44 


7.5 


11 


9 


2.3 


.37 


2.18 


.41 


7.5 


12 


10 


1.8 


.28 


2.54 


.37 


7.4 


12 


11 


2.1 


.34 


2.31 


. .31 


7.8 


10 


12 


1.8 


.26 


2.40 


.31 


7.5 


10 


13 


2.1 


.43 


2.33 


.31 


7.5 


11 


14 


1.8 


.42 


2.04 


.27 


7.4 


11 


15 


2.n . 


.45 


2.41 


.39 


7.6 


12 



* Data not recorded. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (0CT./1984) (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 



TURBIDITY (FTU) 



COAGULANT 



COAG. 
AID 



FILTER 
AID* 



Raw 



Set* Filter* Treat. 



^7T 



mg/L mg/L 



METAL RES. 
Al/Fe (mg/L) 
Raw* Treat.* 



pH 
Raw* Treat, 



TEMP. 
(°C) 



16 


5.0 


.55 


2.71 


.48 


7.6 


13 


17 


5.6 


.41 


2.60 


.49 


7.6 


13 


18 


5.5 


.41 


2.60 


.44 


7.6 


13 


19 


3.1 


.47 


2.64 


.49 


7.9 


13 


20 


3.2 


.38 


2.73 


.50. 


7.7 


13 


21 


4.0 


.28 


2.51 


.43 


7.7 


14 


22 


4.3 


.21 


2.63 


.46 


7.4 


13 


23 


4.4 


.21 


2.82 


.47 


7.5 


13 


24 


4.7 


.33 


2.70 


.40 


7.7 


13 


25 


4.2 


.33 


3.05 


.40 


7.7 


13 


26 


4.3 


.32 


2.63 


.33 


7.6 


13 


27 


4.4 


.30 


2.70 


.34 


7.5 


13 


28 


4.6 


.30 


2.71 


.34 


7.6 


13 


29 


4.3 


.28 


3.09 


.30 


7.5 


13 


30 


4.1 


.32 


2.94 


.24 


7.5 


13 


31 


4.7 


.32 


2.69 


.32 


7.5 


13 



* Data not recorded. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (JAN./1985) BURLINGTON WATER PURIFICATION PLANT 

MOE WPOS PROTOCOL 



DATE 



TURBIDITY (FTU) 



Raw 



Set* Filter* Treat. 



COAG. FILTER 
COAGULANT AID AID 

m fl/L mg/L*~ 



iJR7T 



METAL RES. 
Al/Fe (mg/L) pH 
Raw* Treat.** Raw** Treat, 



8.85 



0.32 



2.40 



0.25 



7.6 



TEMP. 
(°C) 



8 



2 


4.30 


0.30 


2.41 


0.26 


7.5 


6 


3 


2.75 


0.15 


2.45 


0.28 


7.6 


6 


4 


1.80 


0.15 


2.70 


0.23 


7.6 


5 


5 


1.50 


0.13 


2.57 


0.22 


7.5 


6 


6 


2.50 


0.10 


2.48 


0.23 


7.5 


6 


7 


13.0 


0.21 


2.32 


0.27 


7.6 


6 


8 


12.40 


0.24 


2.73 


0.57 


7.6 


6 


9 


2.60 


0.15 


2.32 


0.51 


7.7 


6 


10 


2.30 


0.10 


2.47 


0.51 


7.5 


6 


11 


4.05 


0.12 


2.46 


0.55 


7.5 


6 


12 


2.10 


0.13 


2.26 


0.55 


7.4 


5 


13 


2.10 


0.17 


2.35 


0.38 


7.5 


5 


14 


1.75 


0.20 


2.52 


0.40 


7.5 


5 


15 


1.45 


0.14 


2.30 


0.37 


7.4 


5 



* Data not recorded. 
** Data not available. 



5 
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TABLE 2.1; PARTICULATE REMOVAL PROFILE (JAN./1985) (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID 

mg/L* 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat.** 


PH 


TEMP. 




Raw Set* Filter* 


Treat. 


Raw** Treat. 


(°C) 


16 


1.38 


0.15 


2.37 


0.35 






7.6 


5 


17 


1.28 


0.32 


2.11 


0.37 


- 




7.5 


5 


18 


1.00 


0.13 


2.39 


0.40 


■• 




7.7 


5 


19 


1.78 


0.12 


2.32 


0.41 






7.7 


4 


20 


0.78 


0.12 


2.07 


0.40 






7.6 


4 


21 


0.87 


0.13 


2.27 


0.38 






7.5 


4 


22 


0.71 


0.10 


2.58 


0.39 


- 


- 


7.6 


4 


23 


0.75 


0.12 


2.47 


0.46 






7.6 


4 


24 


0.70 


0.13 


2.24 


0.45 






7.6 


4 


25 


0.63 


0.12 


2.87 


0.42 


• 




7.5 


4 


26 


0.58 


0,11 


2.52 


0.27 






7.6 


5 


27 


0.58 


0.12 


2.87 


0.30 






7.6 


4 


28 


0.54 


0.14 


2.76 


0.24 






7.7 


4 


29 


0.55 


0.15 


2.84 


0.34 






7.6 


4 


30 


0.68 


0.15 


2.67 


0.27 






7.5 


4 


31 


1.63 


0.18 


2.54 


0.26 






7.5 


5 



* Data not recorded. 
** Data not available. 



to 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (MAY/1985) BURLINGTON HATER PURIFICATION PLANT 

HOE WPOS PROTOCOL 

COAG. FILTER METAL RES. 

DATE TURBIDITY (FTU) \ COAGULANT AID AID Al/Fe (mg/L) pH TEMP. 

Raw Set* Filter* Treat. " mg/L mg/L mg/L* Raw* Treat. Raw Treat. (° C) 

1 1.28 0.25 2.83 0.55 0.02 8.0 7.6 9 

2 1.14 0.23 2.82 0.42 0.02 8.0 7.6 10 

3 1.06 0.30 2.71 0.38 0.02 8.1 7.6 11 

4 1.16 0.29 2.95 0.44 0.02 8.0 7.6 11 

5 1.08 0.26 2.72 0.34 0.02 8.0 7.5 10 

6 1.11 0.32 2.63 0.34 0.02 8.1 7.6 10 

7 1.03 0.34 2.73 0.20 0.02 8.1 7.6 10 

8 1.17 0.35 2.32 0.20 0.02 8.1 7.6 10 

9 0.97 0.35 2.76 0.24 0.02 8.0 7.6 10 

10 1.07 0.29 3.02 0.23 0.03 8.1 7.6 10 

11 1.33 0.35 2.74 0.21 0.02 8.1 7.6 11 

12 1.11 0.34 3.12 0.25 0.02 8.1 7.7 11 

13 1.21 0.31 3.24 0.19 0.03 8.0 7.7 12 

14 1.33 0.29 2.95 0.37 0.02 8.1 7.4 11 

15 1.02 0.33 3.08 0.30 0.03 8.1 7.7 12 

* Data not recorded. 
** Data not available. ^ 

■t m. — » — a. M — — . m — — — — — — w |a 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (MAY/ 1985) (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY 


(FTU) 




COAGULANT 
mg/L 


COAG. 
AID 

mg/L 


FILTER 

AID 

mg/L* 


METAL RES. 
Al/Fe (rag/L) 
Raw* Treat. 




PH 


TEMP. 




Raw Set* 


Filter* 


Treat. 


Raw 


Treat. 


(°C) 


16 


1.10 


- 


0.40 


3.32 


0.37 






0.02 


8.1 


7.7 


13 


17 


0.95 




0.29 


3.23 


0.36 






0.02 


8.1 


7.7 


13 


IB 


0.99 




0.36 


3.28 


0.35 






0.02 


8.2 


7.8 


13 


19 


0.94 


■ ■ 


0.31 


3.15 


0.43 




. . 


0.02 


. 8.1 


7.8 


13 - 


20 


1.38 




0.39 


3.05 


0.36 






0.03 


8.1 


7.9 


14 


21 


1.26 




0.24 


3.01 


0.29 






0.03 


8.1 


7.7 


12 


22 


1.05 




0.29 


2.80 


0.29 






0.02 


8.1 


7.6 


13 


23 


1.00 




0.38 


2.95 


0.22 






0.02 


8.1 


7.7 


13 


24 


1.09 




0.39 


3.03 


0.26 






0.02 


8.1 


7.7 


14 


25 


1 . 26 " 




0.37 


3.01 


0.37 






0.02 


8.0 


7.6 


14 


26 


0.93 




0.34 


3.23 


0.38 


■ 




0.02 


8.1 


■ 7.6 


15 


27 


0.79 




0.40 


3.02 


0.28 






0.02 


8.2 


7.8 


16 


28 


1.32 




0.37 


2.87 


0.33 






0.02 


8.1 


7.7 


16 


29 


1.07 




0.3R 


3.28 


0.28 






0.02 


8.2 


7.7 


17 


30 


** 




** 


** 


** 




• .; 


** 


** 


** 


Wm 


31 


0.79 




0.40 


3.04 


0.25 






0.02 


8.1 


7.6 


17 



rt* 



* Data not recorded. 
Data not available. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (JULY/1985) BURLINGTON WATER PURIFICATION PLANT 

MOB WPOS PROTOCOL 

; COAG. FILTER METAL RES. 

DATE TURBIDITY (FTU) COAGULANT AID AID Al/Fe (mg/L) gH TEMP. 

Raw Sec* Filter* Treat. " mg/L mg/L mg/L* Raw* Treat. Raw Treat. (°C) 

1 0.85 0.52 3.48 0.22 0.03 8.0 7.7 21 

2 0.89 0.66 3.70 0.29 0.04 8.2 7.7 21 

3 1.02 0.67 3.37 0.20 0.03 8.1 7.7 19 

4 0.84 0.61 3.11 0.26 0.03 8.1 7.6 18 

5 0.83 0.51 3.60 0.27 0.02 8.1 7.6 16 

6 0.67 0.52 3.66 0.31 0.02 8.0 7.5 12 

7 0.61 0.52 4.57 0.28 0.01 8.0 7.5 9 

8 0.75 ** 3.40 0.24 0.02 8.0 7.4 10 

9 0.84 ** 3.68 0.24 0.03 8.0 7.4 13 

10 0.72 ** 3.55 0.25 0.03 7.9 7.4 11 

11 0.85 ** 3.32 0.23 - 0.02 8.0 7.4 11 

12 0,96 ** 3.43 0.26 0.03 8.0 7.5 12 

13 1.03 ** 3.43 0.17 0.03 8.1 7.6 12 

14 1.00 ** 3.30 0.18 0.03 8.0 7.5 12 

15 1.17 ** 3.18 0.14 0.02 8.0 7.5 10 

* Data not recorded. > 

** Data not available. tj 
rb 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (JULY/1985) (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 


- • 


COAGULANT 
mg/L 


CO AG. 

AID 

mg/L 


FILTER 

AID 

mg/L* 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 


PH 


TEMP. 




Raw 


Set* Filter* 


Treat.** 


Raw Treat. 


<°C) 


16 


1.19 




0.34 


3.25 


0.22 






0.01 


8.0 7.5 


10 


17 


1.23 






2.90 


0.19 






0.02 


8.0 7.6 


12 


18 


1.11 






2.65 


0.20 






0.02 


8.2 7.5 


13 


19 


1.03 


• 




2.50 


0.22 


- 




0.03 


8.2 7.7 


12 


20 


1.11 






2.99 


0.21 






0.02 


8.0 7.5 


12 


21 


1.12 






3.10 


0.26 






0.02 


7.9 7.4 


12 


22 


1.06 






2,41 


0.24 






0.02 


7.9 7.4 


11 


23 


1.23 






3.11 


0.25 




. 


0.02 


8.0 7.5 


10 


24 


1.26 






3.60 


0.24 






0.03 


8.0 7.5 


12 


25 


1.29 






3.33 


0.23 






0.03 


7.9 7.4 


13 


26 


1.37 






3.06 


0.24 






0.03 


7.9 7.5 


11 


27 


1.38 






3.26 


0.25 






0.03 


8.0 7.6 


11 


28 


1.42 






4.00 


0.21 






.0.03 


8.0 7.6 


13 


29 


1.34 






3.45 


0.24 






0.04 


8.0 7.5 


13 


30 


1.61 


. 


■ 


3.49 


0.24 


- 




0.04 


8.1 7.5 • 


14 


31 


1.65 






3.64 


0.29 






0.04 


8.1 7.5 


16 



** BiEi asi mnitti 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (OCT./ 1985) BURLINGTON WATER PURIFICATION PLANT 

MOE WPOS PROTOCOL 



DATE 



TURBIDITY (FTU) 



Raw 



Set* Filter* Treat. 



COAG. FILTER 
COAGULANT AID AID 
mg/L mg/L mg/L*~ 



METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 



_pH_ 



Raw Treat, 



2.16 



0.25 



2.71 



0.25 



0.02 



8.0 7.4 



TEMP. 
(°C) 



18 



2 


2.20 


0.20 


3.22 


0.26 


0.02 


8.0 


7.4 


12 


3 


2.90 


0.22 


3.34 


0.26 


0.02 


8.3 


7.4 


15 


4 


2.96 


0.44 


2.79 


0.21 


0.04 


8.2 


7.6 


18 


5 


2.90 


0.30 


3.26 


0.41 


0.02 


8.0 


7.6 


15 


6 


2.60 


0.16 


3.10 


0.25 


0.02 


7.9 


7.4 


12 


7 


2.10 


0.14 


3.21 


0,25 


0.02 


7.9 


7 -* 


11 


8 


2.10 


0.14 


3.05 


0.22 


0.02 


8.0 


7.4 


11 


9 


2.40 


0.15 


2.80 


0.20 


0.02 


8.0 


7.4 


11 


10 


1.70 


0.16 


2.96 


0.26 


0.02 


7.9 


7.3 


11 


11 


0.96 


0.14 


3.37 


0.26 


0.02 


7.9 


7.4 


11 


12 


1.00 


0.14 


3.14 


0.22 


0.03 


8.0 


7.4 


12 


13 


2.10 


0.12 


3.31 


0.57 


0.03 


■ 7.9 


7.5 


12 


14 


0.80 


0.17 


3,02 


0.23 


0.01 


7.9 


7.3 


11 


15 


i.oo 


0.14 


3.44 


0.24 


0.01 


8.0 


7.5 


11 



** Data not available. 



5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (OCT./1985) (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 
AID 

mg/L* 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 




PH 


TEMP. 




Raw Set* Filter* 


Treat. 


Raw 


Treat. 


(°C) 


16 


1.10 


0.15 


3.32 


0.23 




0.01 


8.0 


7.5 


11 


17 


0.49 


0.12 


2.63 


0.23 




0.01 


8.0 


7.4 


12 


18 


0.37 


0.15 


3.11 


0.30 


- 


0.02 


8.1 


7.5 


13 


19 


o.aa' 


0.20 


3.03 


0.35 




0.02 


8.0 


7.5 


15 


20 


0.55 


0.19 


3.11 


0.31 




0.02 


8.1 


7.7 


15 


21 


0.83 


0.24 


3.02 . 


0.29 




0.01 


8.1 


7.5 


15 


22 


0.81 


0.32 


3.22 


0.27 




0.02 


8.2 


7.6 


15 


23 


0.70 


0.30 


3.37 


0.32 




0.04 


8.2 


7.5 


15 


24 


0.98 


0.26 


2.93 


0.28 




0.04 


8.1 


7.6 


15 


25 


0.66 


0.18 


2.89 


0.31 , 




0.03 


8.1 


7.6 


16 


2fr 


0.71 


0.20 


3.04 


0.31 




0.03 


8.0 


7.5 


16 


27 


0.56 


0.15 


3.15 


0.33 




0;04 


8.0 


7.5 


14 


28 


0.63 


0.17 


2.97 


0.25 




0.02 


8.1 


7.4 


15 


29 


0.66 


0.17 


3.10 


0.31 


■ ■ 


** 


** 


7.4 


, 15 


30 


0.58 


0.20 


3.07 


0.30 




0.03 


8.1 


7.5 


15 


31 


0.98 


0.23 


2.82 


0.29 




0.02 


8.1 


7.5 


15 



* Data not recorded. 
** Data not available. 
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(JANUARY, MAY, JULY, OCTOBER)/1986 



. 



Page 1 of 2 



TABLE 2.1: PARTICULATE REMOVAL PROFILE (JAN./1986) . 

HOE UPOS PROTOCOL 



DATE 



TURBIDITY (FTP) 



Ran 



Set* Filter* Treat. 



COAG. FILTER 
COAGULANT AID AID* 
mg/L ">9/L mg/L 



BURLINGTON WATER PURIFICATION PLANT 



METAL RES. 
Al/Fe (mg/L.) 
Raw* Treat. 



_£H_ 



Raw Treat. 



TEMP. 



1 


0. 78 


- - 


- - 


0.17 


3.41 


0.23 






0.02 


8.0 


7.4 


4 


2 


0. 78 






0.17 


4.18 


0.31 


-- 




0.02 


8 . 


7.5 


4 


3 


1 .4 


-- 




0.20 


3.67 


0. 29 


-- 


-• 


0.02 


8.0 


7.5 


4 


4 


1 .8 




-.- 


0.21 


4.03 


0. 33 


■; 




.02 


8.0 


7.5 


4 


5 


2. 7 






0.23 


3.67 


0.33 


-- 




.02 


8.0 


7.4 


4 


6 


2. 1 


-- 




0.18 


3.35 


0.29 


-- 




0.02 


8.0 


7.5 


3 


7 


1 .8 






0.22 


3.37 


0.26 


-- 




0.0 2. 


8.0 


7.6 


4 


8 


1 .08 




-- 


0.19 


3.31 


0.25 




■ - - 


0.02 


8.03 


7.47 


3 


9 


1 .03 






0.16 


3.34 


0.23 


-- 


- - ' 


0.02 


8.03 


7.53 


4 


10 


0.86 






0. 16 


3.72 


0. 27 


•• 




o.oz 


8.03 


7.5,3 


4 


11 


0.85 




-- 


0.13 


3.58 


0.25 


-- 


- - 


0.02 


8.03 


7.5 


4 


12 


0.74 


- - ■ 


-- 


0. 15 


3.69 


0.21 


-- 




0.0 2 


8.0 


7.5 


4 


13 


0.82 




- - . 


0.15 


3. 37 


0. 24 






0. 02 . 


8,07 


7.47 


5 


M 


. 70 






0.15 


3.54 


.24 




-- 


0.02 


8.07 


7.5 


4 


15 


.66 


-- 




0.17 


3.49 


0. 28 






0.02 


8.03 


7.47 


3 



% 



TABLE 2.1: PARTICULATE REMOVAL PROFILE (JAN./ 1986) (cont'd) 
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BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 


PH 


TEMP. 




Raw 


Set* Filter* 


Treat. 


Raw 


rreat . 


(°c) 


16 


0.66 


— 


0.17 


3.39 


0.26 


— 


■ — 


0.01 


8.03 


7.5 


3 


17 


0.65 


— 


0.16 


3.19 


0.23 


— 


— 


0.01 


8.0 


7.5 


4 


18 


0.66 


— 


0.15 


2.96 


0.23 


— 


— 


0.02 


8.0 


7.43 


4 


19 


0.73 


— 


0.17 


2.92 


0.23 


— 


— 


0.02 


8.0 


7.5 


4 


20 


1.2 


— 


0.23 


2.97 


0.22 


— 


— 


0.01 


7.95 


7.4 


4 


21 


1.2 


— 


0.27 


2.79 


0.19 


— 


— 


0.01 


7.9 


7.1 


4 


22 


0.77 


— 


0.17 


2.91 


0.24 


— 


— 


0.01 


8.0 


7.4 


5 


23 


0.68 


— 


0.14 


2.79 


0.20 


— 


— 


0.01 


8.0 


7.4 


4 


24 


0.84 


— 


0.15 


2.78 


0.19 


— 


— 


0.01 


8.0 


7.5 


4 


25 


3.77 


— 


0.25 


3.31 


0.25 


— 


— 


0.02 


8.0 


7.4 


4 


26 


3.09 


— 


0.21 


2.85 


0.20 


— 


— 


0.02 


8.1 


7.5 


4 


27 


2.10 


— 


0.18 


2.99 


0.25 


— 


— 


0.02 


8.0 


7.5 


4 


28 


1.6 




0.20 


2.97 


0.22 


— 


— 


0.02 


8.0 


7.5 


3 


29 


1.2 


— 


0.16 


2.80 


0.21 


— . 


— 


0.02 


8.0 


7.5 


3 


30 


1.1 


— 


0.17 


3.26 


0.24 


— 


— 


0.02 


8.0 


7.5 


3 


31 


0.79 


— 


0.17 


2.96 


0.23 


— 


~ 


0.02 


8.0 


7.5 


3 



* Note: Facilities not available to record settled water and filtered 



5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (MAY/1986) 

MOB WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat . 




PH 


TEMP. 




Raw 


Set* Filter* 


Treat. 


Raw 


Treat. 


(°C) 


1 


1.15 


— 


0.35 


3.28 


0.56 


— 


— 


0.02 


8.1 


7.6 


7 


2 


0.98 


— 


0.29 


2.53 


0.48 


— 


— 


0.02 


8.0 


7.6 


7 


3 


0.89 


— 


0.27 


2.48 


0.51 


— 


— 


0.02 


8.0 


7.6 


6 


4 


0.80 


— 


0.21 


2.37 


0.32 


— 


— 


0.02 


8.1 


7.6 


6 


5 


0.75 




0.28 


2.30 


0.17 


— 


— 


0.01 


8.1 


7.7 


6 


■ 6 


0.96 




0.31 


2.18 


0.28 


— 


— 


0.02 


8.1 


7.6 


6 


7 


0.92 


— 


0.30 


2.24 


0.25 


— 


— 


0.02 


8.03 


7.6 


6 


8 


0.84 


— 


0.30 


2.07 


0.21 


— 


— 


0.02 


8.03 


7.7 


6 


9 


0.81 


— 


0.38 


2.54 


0.39 


— 


— 


0.02 


8.03 


7.63 


7 


10 


1.00 


— 


0.30 


2.32 


0.44 


— 


— 


0.02 


8.1 


7.67 


8 


11 


0.98 


— 


0.25 


2.38 


0.53 


— 


— 


0.02 


8.13 


7.7 


8 


12 


1.12 


— 


0.28 


2.27 


0.40 


— 


— 


0.02 


8.1 


7.63 


10 


13 


1.23 


— 


0.37 


2.44 


0.27 


— 


— 


0.02 


8.13 


7.67 


9 


14 


1.3 


— 


0.45 


2.28 


0.21 


— 


— 


0.02 


8.1 


7.7 


10 


15 


1.3 


— 


0.36 


2.37 


0.64 


— 


~ 


0.02 


8.2 


7.7 


10 
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TABLE 2-1: PARTICULATE REMOVAL PROFILE (MAT/1986) (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 




P H 


TEMP . 




Raw 


Set* Filter* 


Treat. 


Raw 


Treat. 


(°C) 


16 


1.1 




0.41 


2.65 


0.45 


— 


— 


0.02 


8.1 


7.7 


10 


17 


1.0 


• — 


0.37 


2.52 


0.35 


— 


— 


0.02 


8.1 


7.7 


9 


18 


0.83 


— 


0.35 


2.30 


0.25 


— 


— 


0.02 


8.1 


7.7 


9 


19 


0.78 


-- 


0.40 . 


2.35 


0.13 


— 


— 


0.02 


8.1 


7.7 


9 


20 


0.98 


— 


0.45 


2.32 


0.18 


— 


-- 


0.02 


8.2 


7.7 


10 


21 


N.A. 


— 


N.A. 


2.20 


0.20 


— .. 


— 


N.A. 


N.A. 


N.A. 


10 


. 22 


0.74 




0.38 


2.42 


0.19 


— 


— 


0.01 


8.0 


7.6 


9 


23 


0.69 


— 


0.35 


2.57 


0.25 


— 


— 


0.02 


8.1 


7.6 


9 


24 


0.83 


__ 


0.46 


2.70 


0.23 


— 


— 


0.O2 


8.1 


7.7 


9 


25 


1.0 


--. . . ■ — ' 


0.49 


2.92 


0.26 


— 


— 


0.02 


8.1 


7.7 


10 


26 


1.0 


— 


0.48 


2.27 


0.26 


— 


— 


0.02 


8.2 


7.8 


10 


27 


0.96 


— 


0.48 


4.74 


0.33 


— 


— 


0.01 


8.3 


7.8 


12 


28 


0.88 


— 


0.28 


5.37 


0.56 


— 


— 


0.03 


8.4 


7.77 


11 


29 


0.83 


— 


0.33 


3.55 


0.41 


— 


— 


0.02 


8.07 


7.53 


11 


30 


0.87 


— 


0.41 


3.56 


0.48 - 


— 


— . 


0,02 


.8.17 


7.77 


10 


31 


1.05 


— 


0.32 


3.00 


0.42 


— 


— 


0.02 


8.2 


7.7 


10 



* Note - Facilities not available to record settled water and filtered 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (JUL./ 1986) 

MOB HPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 




pH 


TEMP. 




Raw 


Set* Filter* 


Treat. 


Raw 


Treat, 


(°C) 


I 


0.94 


— 


0.33 


2.86 


0.21 ■ 


— 


— ' 


0.02 


8.13 


7.63 


13 


2 


0.89 


— 


0.39 


2.79 


0.31 


— 


--' 


0.02 


7.97 


' 7.76 


15 


3 


0.81 


— 


0.40 


2.41 


0.23 


— 


— 


0.03 


8.03 


7.67 


16 


4 


0.91 


— 


0.45 


2.00 


0.29 


— 


— 


0.04 


8.0 


7.7 


15 


5 


1.0B 


— 


0.32 


2.64 


0.35 


— 


— 


0.05 


7.93 


7.63 


10 


6 


1.12 


— 


0.24 


2.74 


0.32 


— 


— 


0.05 


7.97 


7.6 


11 


7 


1.09 


— 


. 0.28 


3.10 


0.30 


— 


— 


0.05 


8.07 


7.5 


12 


8 


1.26 


— 


0.31 


3.06 


0.29 




— 


0.03 


7.87 


7.47 


10 


9 


1.3 


— 


0.32 


4.06 


0.39 


— 


— 


0.03 


8.0 


7.6 


9 


10 


1.0 


— ■ 


0.24 


2.92 


0.41 


— 


__ 


0.02 


8.1 


7.7 


10 


11 


1.12 


— 


0.30 


3.42 


0.31 


— 


— 


0.03 


8.2 


7.77 


13 


12 


1.52 


— - 


0.45 


4.66 


0.31 


— 


— 


0.04 


8.07 


7.63 


17 


13 


1.61 


_■_ 


0.60 


3.80 


0.42 


— 


— 


0.05 


8.1 


7.6 


18 


14 


• 1.56 


— 


0.49 


2.55 


0.23 


— 


— 


0.05 


8.1 


7.7 


13 


15 


1.09 


— 


0.32 


3.51 


0.38 


— 


— 


0.03 


8.0 


7.6 


14 



$ 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (JUL./1986) (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 




PH 


TEMP. 




Raw 


Set* Filter* 


Treat. 


Raw 


Treat. 


(°C) 


16 


1.25 


— 


0.39 


3.71 


0.40 


— 


— 


0.04 


8.03 


7.57 


14 


17 


1.2 


— 


0.45 


3.23 


0.37 


— 


~ 


0.04 


8.0 


7.5 


16 


18 


1.3 


— 


0.43 


3.98 


0.40 


— 


— 


0.04 


B.l 


7.5 


16 


19 


1.5 


— 


0.45 


4.04 


0.36 


— 


~ 


0.04 


8.1 


7.5 


19 


20 


1.3 


— 


0.38 


3.82 


0.37 


— 


__ 


0.04 


8.1 


7.6 


20 


21 


1.6 


— 


0.44 


4.56 


0.48 


— 


~ 


0.05 


8.1 


7.5 


20 


22 


1.5 


— 


0.28 


4.69 


0.47 


— 


— 


0.05 


8.1 


7.5 


22 


23 


1.4 


— 


0.29 


4.88 


0.31 


— 


— 


0.05 


«.l 


7.5 


19 


24 


1.2 


— 


0.21 


4.57 


0.36 


— 


— 


0.05 


8.1 


7.5 


19 


25 


1.0 


— 


0.24 


4.18 


0.32 


— 




0.05 


8.1 


7.4 


18 


26 


1.0 


— 


0.24 


4.17 


0.33 


— 


— 


0.05 


8.1 


7.5 


17 


27 


1.1 


— 


0.28 


4.03 


0.30 


— 


— 


0.03 


8.1 


7.4 


19 


28 


1.6 


— 


0.48 


3.55 


0.32 


— 


— 


0.06 


8.1 


7.5 


20 


29 


1.2 


— 


0.24 


4.34 


0.39 


— 


--' 


0.04 


8.1 


7.4 


20 


30 


1.83 


~ 


0.31 


5.15 


0.47 


— 


— 


0.05 


8.07 


7.43 


21 


31 


2.12 


— 


0.32 


5.52 


0.49 


— 


-- 


0.05 


8.1 


7.43 


22 



* Note - Facilities not available to record settled water and filtered 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (OCT./ 1986) 

HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 




PH 


TEMP. 




Raw 


Set* Filter* 


Treat. 


Raw 


Treat. 


(°C) 


■ - 

1 


3.1 


1 — 


0.20 


3.82 


0.28 


— 


— 


0.03 


8.0 


7.5 




2 


6.0 


— 


0.47 


4.38 


0.24 


— 


— 


0.03 


7.9 


7.5 




3 


1.9 


— 


0.23 


3.93 


0.43 


— 


— 


0,03 


8.0 


7.4 




4 


1.3 


— 


0.20 


3.30 


0.45 


— . 


— 


0.03 


8.0 


F»* 




5 


3.1 


. — 


0.23 


3.98 


0.51 


— 


— 


0.03 


8.0 


7.4 




6 


1.4 


— 


0.18 


3.62 


0.42 


— 


— 


0.03 


8.0 


7.5 




7 


1.4 


— 


0.18 


3.08 


0.36 


— 


— 


0.03 


8.0 


7.6 




8 


1.8 


— 


0.22 


3.49 


0.35 


— 


— 


0.03 


7.97 


7.47 




9 


1.07 


— 


0.2 


3.46 


0.36 


— 


— 


0.03 


7.9 


7.4 




10 


1.3 


— 


0.19 


3.40 


0.32 


— 


— 


0.02 


7.9 


7.5 




11 


1.3 


— 


0.17 


4.69 


0.44 


— 


— 


0.03 


7.9 


7.5 




12 


1.03 


— ' 


0.22 


4.18 


0.45 


— 


— 


0.03 


7.97 


7.5 


15 


13 


0.97 


— 


0.22 


3.49 


0.43 


— 


— 


0.03 


8.0 


7.5 


15 


14 


1.0 




0.31 


3.24 


0.30 


— 


— 


0.05 


8.1 


7.5 


15 


15 


1.41 


— 


0.24 


2.02 


0.33 


■ -- 


— 


0.02 


8.03 


7.4 


11 



> 

TJ 
"0 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE (OCT./1986) (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



DATE 


TURBIDITY (FTU) 




COAGULANT 
mg/L 


COAG. 

AID 

mg/L 


FILTER 

AID* 

mg/L 


METAL RES. 
Al/Fe (mg/L) 
Raw* Treat. 




P H 


TEMP. 




Raw 


Set* Filter* 


Treat. 


Raw 


Treat. 


(°C) 


16 


1.2 


— 


0.20 


. 2.22 


0.33 


— 


— 


0.02 


8.03 


7.43 


11 


17 


0.95 


. — 


0.20 


2.29 


0.33 


— 




0.01 


8.0 


7.47 


13 


18 


1.05 


— 


0.21 


2.35 


0.36 


— 


— 


0.02 


8.0 


7.5 


13 


19 


1.9 


— ■ 


0.32 


2.39 


0.33 


— 


— 


0.02 


8.0 


7.53 


14 


20 


0.92 


— 


0.22 


2.17 


0.35 


— 


~ 


0.01 


7.9 


7.4 


13 


21 


1.2 


— 


0.25 


2.47 


0.33 


-- 




0.02 


8.0 


7.4 


10 


22 


1.22 


— 


0.27 


2.33 


0.27 


— 


— 


0.02 


7.97 


7.37 


10 


23 


1.52 


— 


0.29 


2.52 


0.24 


— 


— 


0.02 


7.97 


7.47 


9 


24 


0.76 


" 


0.22 


2.71 


0.26 


— 


— 


0.02 


8.0 


7.33 


10 


25 


0.88 


— 


0.30 


2.32 


0.19 




— 


0.02 


8.03 


7.4 


12 


26 


0.85 


— 


0.30 


2.25 


0.20 


~ 


— 


0.03 


8.1 


7.5 


13 


27 


0.99 


— 


0.32 


2.29 


0.23 


— 


~ 


0.02 


8.1 


7.5 


13 


28 


1.06 


— 


0.32 


2.51 


0.21 


— 


— 


0.02 


8.03 


7.5 


12 


29 


0.90 


— 


0.23 


2.31 


0.23 


— 


— 


0.02 


8.0 


7.5 


11 


30 


0.90 


— 


0.23 


2.27 


0.28 


— 


~ 


0.02 


8.0 


7.5 


11 


31 


1.0 


— 


0.23 


2.38 


0.22 


— 


— 


0.02 


8.0 


7.5 


12 



* Note 



aclll^eB ppt ava^^ble t 
ateVVrbllRP leM, 1 



o record settled water and filtered 



TJ 



TABLE 3.0 
DISINFECTION SUMMARY 1986, 1985 



Page I of A 



TABLE 3.0: DISINFECTION SUMMARY 



JAN CI 2 Demand 
CI 2 Dosage 



Ammonia 



MOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



1986 



1985 



PRE -CHLORI NATION 



POST-CHLORINATION 



PRE-CHLORINATION POST-CHLORINATION 



Max. Mln. Avg. Max. Min. Avg. Max. Mln. Avg. Max. Min. Avg. 



1.44 
1.66 



0.38 
0.66 



0.70 0.40 
0.90 0.76 



0.00 
0.32 



0.12 
0.48 



0.16 0.03 0.07 0.07 0.02 0.04 



1.05 0.39 0.64 0.70 0.35 0.45 
___ 0<15 0e0 0.01 



so. 



Res Id. CL 2 Free 
Resld. CL 2 Comb. 
Resid. CL 2 Total 



0.26 0.16 0.21 . 0.65 0.51 0.57 



0.67 0.33 0.43 



FEB 



CI 2 Demand 
CI2 Dosage 

Ammonia 



1.43 0.48 0.74 0.29 0.00 0.07 
1.57 0.70 0.93 0.67 0.34 0.43 

0.25 0.04 0.08 0.11 0.01 0.04 



0.71 


0.23 


0.39 


0.29 


0.11 


0.22 


0.88 


0.41 


0.58 


0.55 


0.35 


0.45 


0.12 


0.02 


0.06 


0.23 


0.00 


0.02 



SO, 



Resid. CL 2 Free 
Resid. CL 2 Comb. 
Resid. CL 2 Total 



0.24 0.13 0.19 0.63 0.49 0.56 



0.27 0.14 0.19 0.49 0.38 0.42 



MAR C! 2 Demand 
CI 2 Dosage 



Ammonia 



1.75 0.48 0.94 0.37 0.00 0.08 
1.86 0.66 1.13 0.70 0.30 0.43 



0.32 0.01 



0.09 0.09 0.00 0.03 



0.70 0.00 0.22 0.80 0.19 0.45 
0.86 0.06 0.39 1.06 0.37 0.71 

0.28 0.04 0.12 0.15 0.02 0.06 



SO- 



Resid. CL 2 Free 
Resid. CL 2 Comb. 
Resid. CL 2 Total 



0.27 0.08 0.19 0.69 0.44 0.56 



0.32. 0.11 0.19 0.54 0.34 0.45 



TJ 
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TABLE 3.0: (cont'd) 



HOE HPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



APR Cl 2 Demand 
Cl2 Dosage 



Ammonia 



1986 



1985 



PRE-CHLORINATION 



POST-CHLORINATION 



PRE-CHLORINATION 



POST-CHLORINATION 



Max. Mln. Avg. Max. Mln. Avg. Max. Mln. Avg. Max. Mln. Avg. 



1.26 0.55 0.81 0.23 0.00 0.07 
1.47 0.75 0.99 0.61 0.30 0.44 

0.16 0.02 0.06 0.06 0.01 0.03 



0.51 0.00 0.15 
0.70 0.12 0.33 



1.03 0.13 0.39 
1.33 0.55 0.74 



0.36 0.04 0.09 0.09 0.03 0.06 



SO, 



Res id. CL 2 Free 
Re sid. CL 2 Comb. 
Res id. CL 2 Total 



0.30 0.11 0.19 0.63 0.51 0.56 



0.24 0.12 0.18 0.61 0.42 0.53 



MAY CI 2 Demand 
CK Dosage 



Ammonia 



0.97 0.50 0.73 0.20 0.00 0.11 
I. 11 0.70 0.91 0.58 0.39 0.50 

0.08 0.03 0.05 0.11 0.01 0.03 



0.44 
0.61 



0.03 
0.23 



0.17 
0.36 



0.77 
1.06 



0.21 
0.58 



0.40 
0.78 



0.14 0.04 0.07 0.10 0.04 0.07 






SO, 



Res id. CL 2 Free 
Re aid. CL 2 Comb. 
Res id. CL 2 total 



0.23 0.12 0.18 0.60 0.53 0.57 



0.29 0.12 0.19 0.62 0.51 0.57 



JON CI 2 Demand 
CI2 Dosage 

Ammonia 



1.58 
1.65 



0.87 
1.03 



1.11 
1.22 



0.21 
0.68 



0.00 
0.40 



0.08 
0.51 



0.10 0.04 0.07 0.05 0.01 0.03 



0.58 0.00 0.18 1.29 0.57 0.87 
0.81 0.23 0.43 1.56 0.87 1.16 

0.13 0.03 0.0? 0.09 0.04 0.06 



SO, 



Res id. CL 2 Free 
Re Bid. CL 2 Comb. 
Resid. CL 2 Total 



0.21 0.05 0.11 0.61 0.51 0.54 0.34 0.19 0.26 0.61 0.47 0.55 
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TABLE 3.0: (cont'd) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 





































1986 










1985 








PRE- 


CHLORINATI 


POST- 


■CHLORINATION 


PRE- 


■CHLORINATI 


POST- 


CHLORINATI 




Max. 


Min. 


Avg. 


Max. 


Min. 


Avg. 


Max. 


Min. 


Avg. 


Max. 


Min. 


Avg. 


JUL 


CI 2 Demand 
CI2 Dosage 

Ammonia 


1.40 
1.56 

0.10 


0.81 
1.06 

0.04 


1.14 
1.32 

0.06 


0.18 
0.59 

0.05 


0.00 
0.34 

0.01 


0.08 
0.46 

0.03 


0.20 
0.45 

0.11 


0.00 
0.15 

0.04 


0.02 
0.25 

0.07 


1.57 
1.81 

0.09 


0.65 
0.92 

0.02 


0.92 
1.15 

0.05 



SO. 



Res id. CL 2 Free 
Resld. CL2 Comb. 
Res Id. CL 2 Total 



0.29 0.12 0.19 0.66 0.53 0.57 0.42 0.23 0.33 0.64 0.50 0.55 



AUG CI 2 Demand 
CI2 Dosage 



Ammonia 



1.56 


0.80 


1.15 


0.16 


0.00 


0.05 


1.97 


0.00 


0.74 


1.06 


0.05 


0.60 


1.68 


0.96 


1.30 


0.66 


0.38 


0.47 


2.09 


0.18 


0.93 


1.40 


0.52 


0.99 


0.10 


0.02 


0.05 


0.05 


0.00 


0.02 


0.16 


0.05 


0.10 


0.12 


0.04 


0.08 



SO., 



Res id. CL 2 Free 
Resid. CL 2 Comb. 
Resid. CL 2 Total 



0.21 0.09 0.15 0.65 0.49 0.57 



0.32 0.07 0.20 0.67 0.47 0.58 



SEP CI 2 Demand 
Cl 2 Dosage 

Ammonia 



1.40 0.62 0.95 0.15 0.00 0.06 
1.49 0.87 1.21 0.59 0.31 0.43 

0.07 0.00 0.03 0.03 0.00 0.01 



2.88 1.04 1.56 0.45 0.00 0.17 
3.38 1.19 1.78 0.88 0.00 0.55 

0.14 0.03 0.08 0.14 0.01 0.06 



SOn 



Resld. CL 2 Free 
Resld. CL 2 Comb. 
Resld. CL 2 Total 



0.35 0.15 0.22 0.72 0.52 0.60 



0.50 0.12 0.21 0.69 0.43 0.61 
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TABLE 3.0: (cont'd) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 





































1986 










1985 






. 


PRE- 


CHLORINAT] ;?K 


P0ST- 


■CHLORINAT 


PRE- 


•CHLORINAT 


POST- 


■CHLORINAT 




Max* 


Mln, 


Avr, 


Max. 


Mln. 


Avg. 


Max. 

1.37 

1.68 

0.12 


Mln. 

0.44 
0.63 

0.02 


Avg. 

0.80 
0.98 

0.07 


Max. 

0,35 
0.83 

0.08 


Mln. 

0.03 
0.40 

0.02 


Avg, 


OCT 


CI 2 Demand 
Ck Dosage 

Ammonia 


1.46 
1.64 

0.08 


0.48 
0.76 

0.01 


0.98 
1.20 

0.04 


0,19 
0.52 

0.03 


0.00 
0.26 

0.00 


0,05 
0.41 

0.01 


0.14 
0.54 

0.05 



so- 



Resld. CL 2 Free 
Resid. CL 2 Comb. 
Resid. CL 2 Total 



0.33 0.14 0.22 0.67 0.54 0.60 0.26 0.13 0.19 0.67 0.51 



SO, 



0.58 



NOV 


C 1 2 Demand 
CI2 Dosage 


0.97 
1.26 


0.48 
0.69 


0,73 
0.96 


0.21 
0.46 


0^00 
0.29 


0.06 
0.35 


1.65 
1.87 


0.78 
0.96 


1.20 
1.37 


0.35 
0.91 


0.00 
0.39 


0.12 
0.60 




Ammonia 


0.06 


0.00 


0.03 


0.03 


0.00 


0.01 


0.21 


0.08 


0.12 


0.19 


0.04 


0.07 



Resid. CL 2 Free 
Resid. CL 2 Comb. 
Re«ld. CL 2 Total 



0.30 0.17 0.23 0.61 0.43 0.52 



0.25 0.11 0.17 0.72 0.53 0.65 



DEC 


C i 2 Demand 
CI2 Dosage 


0.83 
1.00 


0.41 
0.59 


0.61 
0.8Q 


0.19 
0.48 


0.00 
0.25 


0.07 
0.36 


1.41 
1.53 




Ammonia 


0.14 


0.01 


0.04 


0.06 


0.00 


0.01 


0.19 



0.61 0.91 0.42 0.00 0.11 
0.82 1.09 0.82 0.21 0.49 



0.03 0.07 0.10 0.01 



0.04 



SO. 



Resid. CL 2 Free 
Resid. CL 2 Comb. 
Resid. CL 2 Total 



0.25 0,08 0.18 0.54 0.40 0.48 



0.28 0.10 0.18 0.62 0.52 0.57 



NOTE: Document - Method of sample collection - Method of analyses, frequency, and by whom 
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TABLE 3.1 
DISINFECTION SUMMARY 1984 



1 

I 

I 

I 



1 

I 



1 
I 

I 



I 



1. 



Page 1 of 4 



TABLE 3.1: DISINFECTION SUMMARY 



MOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



1984 



1983 



PRE-CHLORINATION POST-CHLORINATION 



PRE-CHLORINATION POST-CHLORINATION 



Max. _ Mln. Avg. Max. Mln. Avg. Max. Mln. Avg. Max. Min. Avg. 



JAN Cl 2 Demand 
Cl 2 Dosage 

Ammonia 

so 2 

Reeid. CL 2 Free 
Resld* CL 2 Comb. 
Resld. CL 2 Total 



0.82 0.48 0.62 0.57 0.29 0.41 
0.17 0.06 0.11 0.24 0.03 0.10 

.45 o.l9 0.30 



FEB Cl 2 Demand 
Cl 2 Dosage 



Ammonia 



SO, 



Resld. CL 2 Free 
Resid. CL 2 Comb. 
Resld. CL 2 Total 



1.35 0.48 0.80 0.68 0.26 0.47 
0.23 0.07 0.13 0.33 0.04 0.14 

0.55 0.15 0.35 



MAR Cl 2 Demand 
Cl 2 Dosage 

Ammonia 

SO. . 



Resld. CL 2 Free 
Resld. CL 2 Comb. 
Resld. CL 2 Total 



1.77 0.54 0.86 0.70 0.32 0.50 
0.21 0.09 0.15 0.93 0.04 0.17 

0.61 0.21 0.39 



o 
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TABLE 3.1: (cont'd) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



TWT 



-mr 



PRE-CHLORINATION 



POST-CHLORINATION 



PRE-CHLORINATION 



POST-CHLORINATION 



Max. Min. Avg. Max. Mln. Avg. Max. Mln. Avg, Max. Mln. Avg. 



APR Cl 2 Demand 
Cl 2 Dosage 



Ammonia 



SO, 



Resid. CL 2 Free 
Resid. CL2 Comb. 
Res id. CL 2 Total 



1.06 0.49 0.74 0.60 0.32 0.48 
0.36 0.11 0.16 0.24 0.05 0.12 

O.50 o.l9 0.37 



MAY CI 2 Demand 
Cl 2 Dosage 

Ammonia 

SO, 



Res Id. CL 2 Free 
Resld. CL 2 Comb. 
Resld. CL 2 Total 



1.47 0.54 0.76 0.70 0.32 0.52 

.07 0.06 0.07 

0.60 0.22 0.39 



JUN Cl 2 Demand 
Cl 2 Dosage 

Ammonia 

SO, 



Resid. CL 2 Free 
Resid. CL 2 Comb. 
Resld. CL 2 Total 



1.21 0.73 0.87 0.80 0.59 0.68 
0.07 0.02 0.04 0.20 0.00 0.05 

0#69 0.49 o,58 



■o 
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TABLE 3.1: (cont'd) 



MOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



1984 • 



1983 



PRECHLORINATION 



POST-CHLORINATION 



PRE-CHLOR INATION POST-CHLORI NAT I ON 



Max. Mln. Avg. Max. Mln. Avg.~ Max. Mln. Ayr. Max. Mln. Avg". 



JUL Cl 2 Demand 
Cln Dosage 

Ammonia 

so 2 

Reaid. CL 2 Free 
Resld. CL 2 Comb. 
Resld. CL 2 Total 



0.93 0.61 0.77 0.80. 0.53 0.63 
0.10 0.06 0.08 0.20 0.01 0.06 

0.69 0.43 0.53 



AUG CI 2 Demand 
CI 2 Dosage 

Ammonia 

SO, 



Resld. CL 2 Free 
Resld. CL 2 Comb. 
Resld. CL 2 Total 



1.74 0.86 1.19 0.82 0.46 0.66 
0.18 0.11 0.14 0.18 0.00 0.06 

0>75 0# 4 6 o 4 5 8 



SEP CI 2 Demand 
Cl 2 Dosage 



Ammonia 



SO. 



Resld. CL 2 Free 
Resld. CL 2 Comb. 
Resld. CL 2 Total 



1.48 0.74 1.08 0.79 0.51" 0.62 

0.21 0.00 0.08 



0.71 0.44 0.55 



TJ 
k 



TABLE 3.1: (cont'd) 



HOE WPOS PROTOCOL 
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BURLINGTON WATER PURIFICATION PLANT 



1984 



1983 



PRE-CHLORINATION POST-CHLORINATION 
Max. Mln. Avg. Max. Min. Avg. 



PRE-CHLORINATION POST-CHLORINATION 



Max. Min. Avg. Max. Mln. Avg. 



OCT Cl 2 Demand 
Cln Dosage 

Ammonia 

SO-, 



Resld. CL 2 Free 
Resld. CL 2 Comb. 
Reaid. CL 2 Total 



1.42 0.66 1.02 0.72 0.48 0.61 
0.06 0.02 0.04 0.04 .0.01 0.01 



0.64 0.41 0.53 



NOV Cl 2 Demand 
Cl 2 Dosage 



Ammonia 



SO. 



Resld. CL 2 Free 
Resid. CL 2 Comb. 
Resid. CL 2 Total 



1.30 0.54 0.89 0.76 0.49 0.62 
0i06 o.OO 0,02 

0>72 Qm39 .53 



DEC Cl 2 Demand 
Cl 2 Dosage 



Ammonia 



SO, 



Resid. CL 2 Free 
Resld. CL 2 Comb. 
Resid. CL 2 Total 



0.98 0.56 0.74 0.73 0.33 0.55 

0i06 0<00 o.Ol 

0.66 0.20 0.46 



NOTE : Document - Method of sample collection - Method of analyses, frequency, and by whom 






TABLE 3.2 

DISINFECTION PROFILE 
(JANUARY, MAY, JULY, OCTOBER)/1984 
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TABLE 3.2: DISINFECTION PROFILE (JANUARY 198A) 

MOB WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 

PRE-CHLORINATION POST-CHLORINATION 

DATE Cl 2 NH 3 S0 2 * RESIDUAL CL, Cl 2 NH 3 S0 2* RESIDUAL CL ? 

Dem.** Dos. Free ** Comb. * Total* Dem.** Dos. Free Comb. * Total* 

1 0.56 ** 0.31 0.05 0.19 

2 0.59 ** 0.40 0.10 0.27 

3 0.69 ** 0.37 0.12 0.25 

4 0.54 0.13 0.37 0.24 0.25 

5 0.48 0.14 0.35 0.11 0.23 

6 0.48 0.12 0.45 0.10 0.33 

7 0.50 0.09 0.34 0.06 0.22 

8 0.50 0.09 0.29 0.08 0.23 

9 0.57 0.06 0.38 0.03 0.26 

10 0.50 0.17 0.38 0.15 0.25 

11 0.69 ** 0.37 0.12 0.26 
. 12 0.53 ** 0.44 0.14 0.31 
"l3~ 0.68 ** ' 0.42 0.22 0.34 

14 0.66 ** 0.57 0.19 0.45 

15 0.60 ** 0.41 ** 0.41 

. — _ — — _--^_-— — _ — _— __— 1: 
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TABLE 3.2: JANUARY 1984 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



DATE 


CI 


1 


NH 3 

** 


so 2 * 


RESIDUAL CLt 




Dem.** 


Dob. 


Free ** Comb. * Total* 


16 




0.61 








17 




0.60 








18 




0.58 








19 




0.82 








20 




0.82 








21 




0.62 








22 


. 


0.65 








23 




0.66 








24 




0.79 








25 




0.69 








26 




0.55 








27 




0.62 








28 




0.58 








29 




0.70 








30 




0.67 








31 




0.78 









ci 2 


™3 


so 2 * 


RESIDUAL CL 2 


Dem.** Dos. 


Free Comb. * Total* 



* Data not recorded. 
** Data not available. 



POST-CHLOR INATIQ N 

Free 

0,45 0.19 0.33 

0.46 0.06 0.33 

0,39 0.10 0.28 

0.48 0.16 0.37 

0.47 0.11 0.35 

0.40 0.08 0.29 

0.49 0.07 0.37 

0.39 0.11 0.26 

0.52 0.10 0.38 

0.44 0,11 0.32 

0.42 0.03 0.30 

0.44 0.04 0.30 

0.36 0.03 0.23 

0.46 0.06 0.34 

0.40 0.07 0.27 

0.44 0.08 0.31 
j 
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TABLE 3.2: DISINFECTION PROFILE (HAT 1984) 



HOB HPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



POST-CHLORINATION 



DATE 


CI 


1 


NH3 

** 


so 2 * 


RESIDUAL CL, 




Deo.** 


Dos. 


Free ** Comb. * Total* 


. 1 




0.63 




■ 


■ . 


2 




0.54 








3 




0.57 








4 




0.82 








5 




0.79 




' 


■ 


6 




0.83 








7 




0.74 








8 


-_ 


0.69 








9 




0.62 






"■ 


10 




0,68 








11 




0.63 








12 




1.47 


■ 




" ■• , • 


13 




0.79 








14 




0.-58 








15 




0.77 









ci ? • 


NH, SO,* 
*l 2 


RESIDUAL CL 2 


Den.** Dos. 


Free Comb. * Total* 


0.48 




0.40 


0.47 




0.34 


0.58 




0.46 


0.56 




' 0.46 


0.56 




0.45 


0.49 




0.37 


0.52 




0.34 


0.47 




0.37 


0.37 


; 


0.27 


0.36 




0.28 


0.32 




0.22 


0.70 




0.60 


0.42 




0.31 


0.42 




0.31 


0.57 


. 


0.45 
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TABLE 3.2: HAT 1984 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION- 



DATE 




Cl 7 


NH3 
** 


so 2 * 


RESIDUAL CL, 




Dem. 


,** Dos. 


Free ** Comb. * Total* 


16 




0.75 








17 




0.72 








18 




0.70 






- 


19 




0.69 








20 




0.74 








21 




0.82 








22 


• 


0.70 






• 


23 




0.62 








24 




0.68 








25 




0.86 








26 




0.82 




■ 




27 




0.95 








28 




1.04 








29 




0.78 








30 


< 


0.86 




■ 


■ 


31 




0.77 









ci 2 


NH 3 


so 2 * 


RESIDUAL CL, 


Dem.** Dos. 


Free Comb. * Total* 



* Data not recorded. 
** Data not available. 



POST -CHLOR I NAT IO N 

l 3 S0 2 * 

Free 

0.50 ** 0.36 

0.53 ** 0.41 

0.52 ** 0.38 

0.48 ** 0.38 

0.58 ** 0.48 

0.49 ** 0.40 

0.60 ** 0.42 

0.49 ** 0.40 

0.46 ** 0.37 

0.43 ** 0.34 

0.47 ** 0.36 

0.54 ** 0.43 

0.65 ** 0.60 

0.66 ** 0.54 

0.66 0.07 0.55 

0.66 0.06 0.54 
. „_ g 

TJ 

±* 
-J 
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TABLE 3.2: DISINFECTION PROFILE (JULY 1984) 



HOE NPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



DATE 




CI 


1 


NH 3 

** 


so 2 * 


RESIDUAL CL 2 




Detn 


.** 


Dob. 


Free ** Comb. * Total* 


1 






0.87 








2 






0.80 








3 






0.75 




■ 


■ 


4 






0.79 








5 






0.79 




- 




6 






0.89 








7 






0.90 






* 


8 






0.78 








9 






0-.76 








10 






0.81 








11 






0.87 








12 






0.75 








13 






0.93 








14 






0.75 






. 


15 






0.73 











P0S1 


'-CHLORINATION 


ci 2 


NH 3 


so 2 * 


RESIDUAL CL ? 


Dem.** Dob. 


Free Comb. * Total* 


0.80 


0.02 




0.69 


0.66 


0.01 




0.55 


0.63 


0.01 




0.53 


0.56 


0.01 




0.46 


0.61 


0.06 




0.51 


0.74 


0.04 




0.63 


0.55 


0.01 




0.45 


0.53 


0.01 




0.43 


0.60 


0.02 




0.49 


0.59 
0.72 


0.09 
0.16 




0.49 
0.61 


0.68 


0.09 




0.57 


0.74 


0.13 




0.64 


0.71 


0.10 




0.61 


0.60 


0.09 




0.53 



> 

T) 

L 
oo 
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TABLE 3.2: JULY 1984 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 







PRE-CHLORINATION 


DATE 


Cl 9 


NH 3 S0 2 * RESIDUAL CL ? 




.Dem.** Dos, 


Free ** Comb. * Total* 


16 


0.65 


** 


17 


0.77 


** - 


18 


0.75 


0.10 


19 


0.77 


0.06 


20 


0.69 


0.08 


21 


0.73 


0.07 


22 


0.84 


0.09 


23 


0.72 


0.08 


24 


0.68 


0.08 


25 


0.61 


** 


26 


0.68 


** 


27 


0.69 


** 


28 


0.70 


** 


29 


0.75 


** 


30 


0.72 


** 


31 


0.87 


** 



P0ST-CHL0RINATI0N 



CI, 


NH 3 


so 2 * 




RESIDUAL CL 2 


Dem.** Dob. 


Free 


Comb. *• Total* 


0.69 


0.06 




0.60 




0.60 


0.12 




0.47 




0.57 


0.06 




0.47 




0.68 


0.03 


, 


0.57 




0.60 


0.04 




0.43 




0.57 


0.03 




0.44 




0.67 


0.02 




0.5O 




0.56 


0.04 




0.46 




0.63 


0.04 




0.54 




0.56 


0.12 




0.48 





0.64 
0.62 



0.02 
0.03 



0.55 
0.51 



• 


0.61 


0.08 


0.52 




0.61 


0.20 


0.51 




0.63 


0.07 


0.54 




0.66 


0.10 


0.59 



* Data not recorded. 
** Data not available, 
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TABLE 3.2: DISINFECTION PROFILE (OCTOBER 1984) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



POST-CHLORINATION 



DATE 


ci 2 

Dera.** Dos. 


NH 3 


so 2 * 


RESIDUAL CL, 




Free ** Comb. * Total* 


1 


1.05 


** 






2 


1.05 


** 






3 


0.98 


** 






4 


0.66 


** 






5 


0.69 


** 






6 


0.69 


** 






7 


0.76 


** 






8 


0.80 


** 






9 


0.73 


** 






10 


0.84 


** 






11 


0.80 


0.03 






12 


0.81 


0.06 






13 


0.70 


** 




■ 


14 


1.02 


0.02 






15 


1.07 


0.05 







ci 2 


NH 3 SO 


,* 


RESIDUAL CL, 


Dem,** Dos. 


Free 


Comb. * Total* 


0.61 


0.01 


0.53 




0.61 


0.01 


0.52 


. 


0.54 


0.01 


0.45 




0.48 


0.01 


0.41 




0.60 


0.00 


0.51 




0.53 


0.00 


0.46 


• 


0.50 


0.00 


0.48 




0.58 


0.00 


0.50 




0.56 


0.01 


0.48 




0.61 


0.01 


0.53 




0.52 


0.01 


0.50 




0.52 


** 


0.44 




0.59 


0.04 


0.51 




0.56 


0.00 


0.49 




0.65 


0.02 


0.58 





$ 
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TABLE 3.2: OCTOBER 1984 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



DATE 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



PRE-CHLORINATION 



Clr 



NH, 



Dem.** Dos. 



so 2 * 



RESIDUAL CLn 



Free ** Comb. * Total* 



0.97 0.03 
0.96 ** 



1.08 
1.12 



** 



1.29 
1.26 



** 



** 



1.22 
1.32 



** 



1.40 
1.42 



** 



** 



1.21" 
1.00 



** 



** 



1.16 
1.29 



** 



1.00 ** 
1.18 ** 



* Data not recorded. 
** Data not available. 





P0S1 


-CHLORINATION 




Cl ? 


NH 3 


SOj * RESIDUAL CL, 


Dem.** Dos. 


Free 


Comb. * "Total* 


0.64 


0.01 


0.55 




0.68 


0,02 


0.60 




0.64 


0,01 


0.57 




0.70 


0.01 


0.62 




0.71 


0.01 


0.63 




0.58 


0.01 


0.51 




0.72 


0.00 


0.64 




0.67 


0.01 


0.60 




0.61 


0.00 


0.53 


•■ 


0.69 


0.00 


0.55 




0.63 


0.00 


0.55 




0.62 


0.03 


0.52 




0.58 


0.01 


0.50 


■ 


0.66 


0.01 


0.58 




0.59. 


0.00 


0.50 




0.60 


0.04 


0.51 
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TABLE 3.2: DISINFECTION PROFILE (JANUARY 1985) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



POST-CHLORINATION 



DATE 



6 

7 
■8 

9 
in 
n 

12 

13 
14 
15 



CI. 



Dem.** Dos, 



NH 3 ** S0 2 * 



RESIDUAL CL^ 



Free ** Comb. * Total* 



n.7i 

1.05 
0.R6 
0.72 
0.78 
0.66 
0.80 
0.58 
0.71 
0.70 
0.73 
0.69 
0.75 
0.77 
0.73 



Cl ? 


NH 3 SO, 


»* 


RESIDUAL CL ? 


Dem.** Dos, 


Free 


Comb. * Total* 


0.43 


0.15 


0.41 




0.70 


■0.00 


0.67 




0.49 


n.oo 


0.46 




0.35 


0.00 


0.33 




0.39 


0.00 


0.37 




0.45 


0.00 


0.42 




0.46 


0.00 


0.40 




0.54 


0.00 


0.51 




0.52 


o.oi 


0.49 


■ 


0.42 


0.00 


0.39 




0.50 


0.00 


0.47 




0.49 


0.00 


0.46 




0.55 


0.01 


0.52 




0.41 


0.00 


0.39 




0.55 


0.00 


0.53 
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TABLE 3.2: JANUARY 1985 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



DATE 




CJ 


2 


NHj** S0 2 * 


RESIDUAL CL, 




Dem 


.** 


Dos. 


Free ** Comb. * Total* 


16 






0.57 






17 






0.54 






18 






0.55 






19 






0.61 






20 
21 






0.76 
0.62 






22 






0.46 






23 






0.47 







24 
25 
26 
27 



29 

30 
31 



0.57 
0,50 
0.49 
0.59 
0.51 
0.43 
0.39 
0.55 



* Data not recorder! . 
** Data not available, 





POS1 


■-CHL0RINATI0N 




Cl ? 


NH 5 


S0 ? * RESIDUAL CL, 


Dem.** Dos. 


Free 


Comb. * Total* 


0.40 


0.00 


0.37 




0.43 


0.00 


0.40 




0.45 


0.00 


0.42 




0.54 


0.00 


0.51 




0.44 
0.46 


6.00 
0.00 


0.41 
0.44 




0.36 


0.00 


0.33 ' 




0.43 


0.01 


0.41 




0.44 
0.43 


0.01 
0.01 


0.42 
0.41 




0.41 


0.01 


0.37 




0.40 


0.04 


0.38 




Q.41 


0.03 


0.39 


- 


0.39 


0.01 


0.36 




0.40 


o.oi 


0.36 




0.42 


0.00 


0.39 





1 
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TABLE 3.2: DISINFECTION PROFILE (MAT 1985) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



. 






PRE- 


-CHLORINATION 




DATE 




cl 2_ 


NH 3 


so 2 * 


RESIDUAL CL ? 




Dem. 


Dos. 


Free 


Comb. * Total* 


I 


0.19 


0.35 


0.09 


0.16 




2 


0.15 


0.35 


0.05 


0.20 




3 


0.17 


0.35 


0.05 


0.18 




4 


0.20 


0.37 


0.07 


0.17 




5 


0.10 


0.24 


0.05 


0.14 




6 


0.09 


0.31 


0.06 


0.22 




7 


0.08 


0.33 


0.07 


0.25 




8 


0.12 


0.31 . 


0.08 


0.19 




9 


0.03 


0.24 


0.05 


0.21 




10 


0.11 


0.28 


0.06 


0.17 




11 


0.06 


0.28 


0.04 


0.22 




12 


0.23 


0.35 


0.09 


0.12 




13 


0.32 


0.61 


0.14 


0.29 




14 


0.20 


0.36 


0.11 


0.16 




15 


0.20 


0.34 


0.07 


0.14 


> 



POST-CHLORINATION 



CI 


? 


NH 3 SO. 


,* RESIDUAL CL ? 


Dem. 


Dos. 


Free Comb. * Total* 


0.33 


0.74 


0.07 


0.57 


0.27 


0.63 


0.09 


0.56 


0.21 


0.58 


0.08 


0.55 


0.35 


0.77 


0.06 


0.59 


0.32 


0.77 


0.09 


0.59 


0.46 


0.82 


0.07 


0.58 


0.33 


0.68 


0.07 


0.60 


0.36 


0.75 


0.07 


0.58 


0.35 


0.73 


0.04 


0.59 


0. 38 


0.79 


0.06 


0.58 


0.32 


0.68 


0.04 


0.58 


0.48 


0.92 


0.08 


0.5* 


0.31 


0.64 


0.07 


0.62 


0.41 


0.83 


0.09 


0.58 


0.33 


0.75 


0.07 


0.56 



t 
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TABLE 3.2: MAT 1985 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



POST-CHL0RINATI0N 



DATE 


i 


CI2 


nh 3 so 2 


* 


RESIDUAL CL 7 




Dem. 


Dos. 


Free 


Comb. * Total* 


16 


0.18 


0.36 


0.07 


0.18 




17 


0.15 


0.31 


0.05 


0.16 




18 


0.28 


0.44 


0.05 


0.16 




19 


0.08 


0.28 


0.05 


0.20 




20 


0.33 


0.48 


0.06 


0.15 




21 


0.34 


0.48 


0.10 


0.14 


■ 


22 


0.32 


0.47 


0.06 


0.15 




23 


0.24 


0.42 


0.06 


0.18 




24 


0.12 


0.30 


0.06 


0.18 




25 


0.20 


0.45 


0.04 


0.25 




26 


0.04 


0.29 


0.06 


0.25 




27 


0.12 


0.30 


0.08 


0.18 




28 


0.03 


0.23 


0.06 


0.20 


- 


29 


0.05 


0.26 


0.05 


0.21 




30 


** 


0.31 


** 


** 




31 


0.44 


0.59 


0.09 


0.15 





CI 


■> 


NH 3 


so 2 


* 


RESIDUAL CL ? 


Dem. 


Dos. 


Free 


Comb. * Total* 


0.30 


0.70 


0.07 




0.58 




0.25 


0.64 


0.08 




0.55 




0.23 


0.62 


0.08 




0.55 




0.33 


0.69 


0.07 




0.56 




0.32 


0.70 


0.06 




0.53 




0.48 


0.88 


0.09 




0.54 




0.39 


0.82 


0.08 




0.58 




0.38 


0.79 


0.05 




0.59 




0.35 


0.71 


0.05 




0.54 




0.38 


0.68 


0.04 




0.55 




0.77 


1.03 


0.08 




0.51 




0.63 


1.06 


0.10 




0.61 




0.63 


0.98 


0.06 




0.55 




0.56 


0.91 


0.06 




0.56 




** 


0.88 


** 




** 




0.68 


1.04 


0.09 




0.51 





* Data 
** Data 



not recorded, 
not available. 
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TABLE 3.2: DISINFECTION PROFILE (JULY 1985) 



MOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



DATE 




C1 2— 


NH 3 S0 2 


A 


RESIDUAL CL ? 




Dem. 


Dos. 


Free 


Comb. * Total* 


I 


0.16 


0.36 


0.07. 


0.23 


■ 


2 


0.20 


0.43 


0.05 


0.23 




3 


0.07 


0.35 


0.05 


0.28 


■ 


4 


0.00 


0.27 


0.07 


0.27 




5 


0.00 


0.30 


0.08 


0.36 




6 


0.00 


0.27 


0.07 


0.37 




7 


0.05 


0.45 


0.06 


0.40 




8 


0.00 


0.30 


0.07 


0.34 




9 


0.00 


0.22 


0.07 


0.39 




10 


0.00 


0.22 


0.07 


0.34 




11 


0.00 


0.20 


0.08 


0.37 




12 


0.00 


0.18 


0.06 


0.42 


• 


13 


0.00 


0.17 


0.05 


0.37 




14 


0.00 


0.18 


0.05 


0.38 




15 


0.00 


0.26 


0.06 


0.38 


- 



POST-CHLORINATION 



CI 


2 


NH 3 S0 ; 


,* RESIDUAL CL 


Dem. 


Dos. 


Free Comb. * Total* 


0.70 


0;99 


0.05 


0.52 


0.78 


1.10 


0.09 


0.55 


0.73 


1.06 


0.07 


0.61 


0.77 


1.04 


0.07 


0.54 


0.92 


1.06 


0.04 


0.50 


1.00 


1.25 


0.05 


0.62 


1.57 


1.81 


0.02 


0.64 


1.04 


1.24 


0.05 


0.54 


1.11 


1.25 


0.06 


0.53 


1.12 


1.29 


0.05 


0.51 


1.04 


1.22 


0.07 


0.55 


1.32 


1.43 


0.06 


0.53 


1.10 


1.26 


0.08 


0.53 


1.29 


1.42 


0.08- 


0.51 


1.14 . 


1.30 


0.05 


0.54 



Page 2 of 2 
TABLE 3.2: JULY 1985 (cont'd) BURLINGTON WATER PURIFICATION PUNT 

PRE-CHLORINATION POST-CHLORINATIOW 

DATE Cl 2 NH3 S0 2 * RESIDUAL CL, CL, NH^ SO, * RESIDUAL CL-> 

Pern. | Dog. Free Comb. * Total* Pern. Dos. Free Comb. * Total* 

16 0.00 0.20 0.06 0,34 1.07 1.32 0.05 0.59 

17 0.00 0.19 0.06 0.38 0.93 1.16 0.06 0.61 

18 0.00 0.24 0.04 0.33 0.85 1.16 0.03 0.64 

19 0.00 0.34 0.08 0.36 0.82 1.04 0.07 0.58 

20 0.00 0.28 0.07 0.34 0.79 1.02 0.04 0.57 

21 0.00 0.22 0.07 0.30 0.85 1.11 0.03 0.56 

22 0.00 0.22 0.05 0.30 0.73 1.04 0.05 0.61 

23 0.00 0.24 0.06 0.32 0.88 1,07 0.04 0.51 

24 0.00 0.17 0.06 0.31 0.97 1.16 0.05 0.50 

25 0.00 0.22 0.09 0.30 0.72 0.96 0.06 0.54 

26 0.00 0.22 0.06 0.30 0.66 0.92 0.04 0.56 

27 0.00 0.15 0.05 0.30 0.69 0.92 0.02 0.53 

28 0.00 0.24 0.06 0.27 0.65 0.93 0.04 0.55 

29 0.00 0.15 0.09 0.30 0.82 1.07 0.06 0.55 

30 0. 00 0.17 0.07 0.31 0.70 0.93 0.09 0.54 

31 0.05 0.29 0.11 0.24 0.82 1.12 0.06 0.54 

* Data not recorded. 2 

** Data not available. 6, 
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TABLE 3.2: DISINFECTION PROFILE (OCTOBER 1985) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 









PRE 


-CHLOR I NATION 


DATE 


CI 


2 


NH 3 


so 2 * 


RESIDUAL CL 2 




Dem. 


Dos. 


Free Comb. * Total* 


1 


1.37 


1.68 


0.09 




0.31 


2 


0.66 


0.87 


0.05 




0.21 


3 


0.93 


1.09 


0.09 




0.16 


4 


0.79 


1.03 


0.09 




0.24 


5 


0.79 


0.97 


0.05 




0.18 


6 


0.66 


0.90 


0.06 


■ 


0.24 


7 


0.46 


0.69 


0.06 




0,23 


8 


0.55 


0.68 


0.07 




0.13 


9 


0.51 


0.70 


0.06 




0.19 


10 


0.61 


0.83 


0.07 




0.22 


11 


0.76 


0.92 


0.08 




0.16 


12 


0.71 


0.95 


0.07 




0.24 


13 


0.79 


0.97 


0.10 . 




0.18 


14 


0.59 


0.81 


0.07 




0.22 . 


15 


0.61 


0.78 


0.06 




0.17 . 



POST-CHLORINATION 



CI 


2 


NH 3 S0 ; 


.* 


RESIDUAL CL ? 


Dem. 


Dos. 


Free 


Comb. * Total* 


0.16 


0.47 


0.07 


0.62 




0.04 


0.44 


0.04 


0.61 


• 


0.35 


0.83 


0.07 


0.64 




0.03 


0.41 


0.06 


0.62 




0.23 


0.63 


0.02 


0.58 




0.16 


0.56 


0.04 


0.64 


■*' 


0. 12 


0.49 


0.05 


0.58 




0.11 


0.56 


0.08 


0.58 




0.07 


0.41 


0.07 


0.53 




0.09 


0.47 


0.04 


- 0.60 




0.16 


0.57 


0.07 


0.57 




0.18 


0.49 


0.05 


0.55 




0.17 


0.56 


0.06 


0.57 




0,19 


0.53 


0.05 


0.56 




0.17 


0.53 


1 0.05 


0.53 





I 
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TABLE 3.2: OCTOBER 1985 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 





DATE 
16 






PRE-CHLORINATION 








POST-CHLORINATION 








Cl ? 


NM 3 S0 2 * 


RESIDUAL CL 2 


CI 




NH 3 S0 2 * 
0.05 


RESIDUAL CL, 






Dem. 
0.66 


Dos. 
0.86 


Free 
0.05 0.20 


Comb. * Total* 


Dem. 
0.17 


Dob. 
0.54 


Free 
0.57 


Comb. * Total* 






17 


0.44 


0.63 


0.06 0.19 




0.06 


0.40 


0.05 


0.53 






■ * 


18 


0.69 


0.85 


0.02 0. 16 




0.05 


0.46 


. 0.02 


0.57 








19 


0.98 


1.17 


0.05 0.19 




0.16 


0.58 


0.02 


0.61 


■ 






20 


0.80 


0.97 


0.07 0.17 




0.19 


0.55 


0.04 


0.53 








21 


1. 00 


1.14 


0.04 0.14 




0.05 


0.47 


0.03 


0.56 








22 


0.94 


1.20 


0.05 0.26 




0.07 


0.48 


0.03 


0.67 








23 


1.01 


1.19 


0.06 0.18 


■■ 


0.12 


0.53 


0.03 


0.59 








24 


0.82 


0.95 


0.09 0.13 




0.18 


0.62 


0.05 


0.57 




, 




25 


0.92 


1.07 


0.09 . 0.15 




0.23 


0.64 


0.04 


0.56 








26 


1.01 


1.14 


0.09 0.13 




0.21 


0.68 


0.05 


0.60 








27 


1.06 


1.19 


0.12 0.13 




0.17 


0.63 


0.07 


0.59 








28 


1.03 


1.19 


0.07 0.16 




0.05 


0.51 


0.06 


0.62 








29 


** 


*'* 


** ** 




ft* 


** 


0.03 


0.57 








30 


0.93 


1.06 


0.09 0.13 




0.28 


0.66 


0.03 


0.51 








31 


0.85 


1.00 


0.05 0.15 




0.06 


0.53 


0.04 


0.62 










* Data 
** Data 


not recorded, 
not avallaBIe. 














TJ 
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TABLE 3.2: DISINFECTION PROFILE (JANUARY 1986) 



MOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 







PRE-CHLORINATION 


DATE 


ci 2 


NH 3 S0 2 * RESIDUAL CL 2 




Dem. Dos. 


Free Comb. * Total* 



0.64 
0.86 



0.82 
1.03 



0.09 
0.09 



0.1B 
0. 17 



3 


0.90 


1.08 


0.09 


0.18 


4 


0.87 


1.04 


0.08 


0.17 


5 


0.92 


1.10 


0.07 


0.18 


6 


1.44 


1.66 


0.16, 


0.22 


7 


0.66 


0.89 


0,08 


0.23 


8 


0.72 


0.94 


0.05 


0.22 


9 


0.57 


0.74 


0.07 


0.17 


10 


0.61 


0.80 


0.08 


0.19 


11 


0.60 


0.78 


0.06 


0.18 


12 


0.72 


0.95 


0.06 


0.23 


13 


0.63 


0.84 


0.05 


0.22 


14 


0.56 


0.77 


0.07 


0.21 


15 


0.67 


0,87 


0.06 


0.20 



" 


POST-CHLORINATION 


Cl ? 


NH^ S0-> * RESIDUAL CL-, 


Dem. Dos. 


Free Comb. * Total*. 



0.16 
0.19 



0.56 
0.59 



0.06 
0.05 



0.58 
0.57 



0.18 


0.56 


0.04 


0.56 




0.29 


0.67 


0.05 


0,55 




0.06 


0.42 


0.04 


0.54 


■ 


0.40 


0.76 


0.07 


0.58 




0.13 


0.53 


0.05 


0.63 




0.23 


0.54 


0.04 


0.53 




0.15 


0.51 


0,05 


0.53 




0.11 


0.47 


0.04 


0.55 




0.11 


0.47 


0.05 


0.54 




0.13 


0.48 


0.04 


0.58 




0.12 


0.42 


0.04 


0.52 


- 


0.13 


0.44 


0.04 


0.52 




0.13 


0.52 


0.03 


0.59 





5 

TI 



TABLE 3.2: JANUARY/ 198 6 ( con t 'd) 



Pa^e 2 of 2 
BURLINGTON WATER PURIFICATION PLANT 

P0ST-CHL0RINATI0 N 

h SQ 2 * 
Free 

n.17 0.54 0.05 0.61 

0.11 0.51 0,05 0.61 

0.20 0.57 0.05 0.59 

0.17 0.57 0.05 0.61 

0.16 0.53 0.04 0.58 

0.08 0.39 0.04 0.57 

0.00 0.33 0.03 0.56 

0.02 0.32 0.03 0.55 

0.00 0.36 0.03 0.65 

0.06 0.45 0.04 0.55 

0.10 0.46 0.02 0.54 

0.06 0.38 0.02 0.51 

0.04 0.37 0.03 0.53 

0.07 0.40 0.03 0.54 

0.00 0.36 0.02 0.61 

0.05 0.37 0.02 0.55 
% 

6> 



PRE-CHLORINATION 



DATE 


CI, 


NH 3 S0 2 


* RESIDUAL CL 2 




Dem. 


Doe. 


Free Comb. * Total* 


16 


0.66 


0.9Q 


0.07 


0.24 


17 


0.66 


0.87 


0.07 


0.21 


18 


0,52 


0.74 


0.16 


0.22 


19 


0.60 


0.81 


0.07 


0.21 


20 


0.92 


1.13 


0.08 


0.21 


21 


0.74 


1.00 


0.08 


0.26 


22 


0.56 


0.78 


0.06 


0.22 


23 


0.38 


0.63 


0.06 


0.25 


24 


0.45 


. 0.66 


0.05 


0.21 


25 


0.78 


0.94 


0.06 


0.16 


26 


0.76 


0.1^ 


0.04 


0.18 


27 


0.77 


0.96 


0.06 


0.19 


28 


0.56 


0.76 


0.06 


0.20 


29 


0.53 


0.74 


0.06 


0.21 


30 


0.72 


0.94 


0.03 


0.22 


31 


0.65 


0.88 


0.04 


0.23 




* Data 


not reco 


rded 





cl 2— 


NH 3 


so 2 * 


RESIDUAL CL ? 


Dem. Dos. 


Free Comb. * Total* 
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TABLE 3.2: DISINFECTION PROFILE (MAT/1986) 



HOE HPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 









PRE-CHL0RINATI0N 


DATE 


CI 


f 


NH 3 S0 2 * 


RESIDUAL CL 2 




Dem. 


Dos. 


Free Comb. * Total* 


1 


0.86 


0.98 


0.05 


0.12 


2 


0.84 


1.05 


0.05 


0.21 


3 


0.64 


0.86 


0.04 


0.22 


4 


0.64 


0.83 


0.04 


0.19 


5 


0.59 


0.79 


0.03 


0.20 


6 


0.50 


0.70 


0.04 


0.20 


7 


0.64 


0.82 


0.08 


0.18 


a 


0.62 


0.79 . 


0.05 


0.17 


9 


0.62 


0.80 


0.05 


0.18 


10 


0.53 


0.75 


0.04 


0.22 


11 


0.51 


0.71 


0.04 


0.20 


12 


0.63 


0.83 


0.05 


0.20 


13 


0.61 


0.84 


0.05 


0.23 


14 


0.61 


0.82 


0.O6 


0.21 


15 


0.78 


0.95 


0.05 


0.17 



POST-CHL0RINATI0N 



CI 


2— 


NH 3 SO. 


,* RESIDUAL CL ? 


Dem. 


Dos. 


Free. Comb. * Total* 


0.03 


0.49 


0.02 


0.58 


0,11 


0.45 


0.02 


0.55 


0.03 


0.41 


0.02 


0.60 


0.00 


0.39 


0.02 


0.60 


0.00 


0.39 


0.02 


0.60 


0.09 


0.46 


0.02 


0.57 


0.07 


0.46 


0.04 


0.57 


0.14 


0.50 


0.03 


0.53 


0.08 


0.43 


0.02 


0.53 


0,13 


0.48 


0.01 


0.57 . 


0.05 


0.44 


0.01 


0.59 


0.11 


0.48 


0.02 


0.57 


0.15 


0.50 


0.02 


0.58 


0.11 


0.48 


0.03 


0.58 


0.20 


0.56 


0.02 


0.5.3 



5 
3" 
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TABLE 3.2: MAY/ 1986 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



DATE 



CI- 



.NH-: 



Dem. Dob. 



so 2 * 



RESIDUAL CL. 



Free Comb. * Total* 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



0.74 

0.70 

0.68 

0.76 

0.78 

N.A. 

0.87 

0.78 - 

0.89 

0.97 

0.93 

0.83 

0.75 

0.84 

0.82 

0.90 

* Data 



0.91 0.07 

0.91 0.03 
0.87 . 0.06 

0.96 0.06 

0.94 0.06 

N.A. N.A. 

1.08 0.06 
0.96 0.05 
1.09. 0.04 
1.11 0.04 

1.09 0.04 

1.03 0.06 
0.87 0.05 
0.96 0.07 
0.96 0.07 

1.04 0.08 
not recorded, 



0.17 
0.21 
0.19 
0.20 
0.16 
N.A. 
0.21 
0.18 
0.20 
0.14 
0.16 
0.20 
0.12 
0.12 
0.14 
0.14 







POST 


-CHLORINATION 




CI 


2 


NH 3 


so 2 * 


RESIDUAL CL ? 


■ Dem. 


Dos. 


Free 


Comb. * Total* 


0.13 


0.50 


0.02 




0-. 54 




0.13 


0.49 


0.01 




0.57 




0.09 


0.50 


0.03 




0.60 




0.12 


0.49 


0.03 




0.57 




0.11 


0.48 


0.03 




0.53 




N.A. 


N.A. 


N.A. 




N.A. 




0.12 


0.49 


0.04 




0.58 




0.11 


0.52 


0.03 




0.59 


. 


0,12 


0.49 


0.02 




0.57 




0.16 


0.55 


0.02' 




0.53 




0.15 


0.58 


0.02 




0.59 




0.20 


0.55 


0.05 




0.55 




0.15 


0.56 


0.11 




0.53 




0.11 


0.59 


0.06 




0.60 




0.12 


0.57 


0.04 




0.59 




0.12 


0.57 


0.07 




0.59 
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TABLE 3.2: DISINFECTION PROFILE (JULY/1986) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 







PRE- 


-CHLORI NATION 




DATE 


ci 2 


NH 3 


so 2 


* 




RESIDUAL CL 2 




Dem. Dos. 


Free 


Comb. * Total* 


1 


1.28 1.45 


0.07 






0.17 




2 


1.26 1.42 


0.06 






0.16 




3 


0.99 1.16 


0.04 






0.17 




4 


1.08 1.23 


0.06 






0.15 




5 


0.84 1.08 


0.06 






0.24 





6 0.81 1.10 0.07 

7 1.21 1.46 0.07 



0.29 
0.25 



8 


1.07 


1.24 


0.06 


0.17 


9 


0.95 


1.20 


0.06 


0.25 


10 


1.20 


1.39 


0.06 


0.19 


11 


1.24 


1.46 


0.04 


0.22 


12 


1.18 


1.42 


0.05 


0.24 


13 


1.34 


1.48 


0.06 


0.14 


14 


0.88 


1.06 


0.05 


0.18 


15 


0.92 


1.18 


0.08 


0.25 







POST-CHLORINATION 


CI 


2 


NU 3 S0 2 * 


RESIDUAL CL ? 


Dem. 


Dos. 


Free Comb. * Total* 


0.11 


0.50 


0.02 


0.56 


0.15 


0.57 


0.02 


0.58 


0.03 


0.40 


0.02 


0.54 


0.00 


0.35 


0.02 


0.56 


0.08 


0.40 


0.02 


0.56 


0.18 


0.47 


0.03 


0.58 


0.04 


0.40 


0.03 


0.61 


0.00 


0.39 


0.02 


0.56 


0.08 


0.45 


0.05 


0.62 


0.09 


Q.49 


0.01 


0.59 


0.01 


0.42 


0.01 


0.63 


0.00 


0.42 


0.02 


0.66- 


0.04 


0.49 


0.04 


0.59 


0.03 


0.40 


0.02 


0.55 


0.08 


0.42 


0.05 


0.60 



t 
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TABLE 3,2: JULY/1986 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 









PRE-CHLORINATION 






POST 


-CHL0RINATI0N 


DATE 


CI- 




' NH 3 S0 2 * 


RESIDUAL CL, 


CI 


2 


NH 3 . 


S0 2 * RESIDUAL CL^ 




Dent, 


L ■ — 

Dos. 


Free Comb. * Total* 


Dem, 


Dos. 


Free Comb. * Total* 


16 


0.96 


1.14 


0.07 


0.18 


0.05 


0.43 


0.04 


0.56 


17 


0.89 


1.10 


0.05 


0.21 


0.09 


0.42 


0.03 


0.54 


18. 


1.18 


1.38 


0.07 


0.20 


0.15 


0.48 


0.04 


0.53 


19 


1.40 


1.56 


0.10 


0, 16 ■ ' 


0.08 


0.52 


0.04 


0.60 


20 


1.33 


1.52 


0.07 


0.19 


0.15 


0.51 


0,02 


0.55 


21 


1.03 


1.15 


0.08 


0.12 


0.13 


0.55 


0.03 


0.54 


22 


1.24 


1.37 


0.06 


0.13 


0.06 


0.48 


0.03 


0.55 


23 


1.27 


1.41 


0.08 


0.14 


0.11 


0.52. 


0.03 


0.55 


24 


1.29 


1.50 


0.08 


0.21 


0.14 


0.51 


0.02 


0.58 


25 


1.25 


1.47 


0.05 


0.22 


0.11 


0.48 


0.02 


0.59 


26 


1.31 


1.47 


0.05 


0.16 


0.18 


0.57 


0.02 


0.55 


27 


1.19 


1.37 


0.04 


0.18 


0.02 


0.41 


0.02 


0.57 


28 


0.93 


1.07 


0.06 


0.14 


0.00 


0.34 


0.02 


0.58 


29 


1.30 


1.45 


0.06 


0.15 


0.03 


0.45 


0.02 


0.57 


30 


1.18 


1.37 


0.06 


0.19 


0.03 


0.42 


0.03 


0.58 


31 


1.22 


1.32 


0.04 


0.10 


0.12 


0.59 


0.04 


0.57 




* Data 


not recorded. 










_ 
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TABLE 3.2: DISINFECTION PROFILE (OCTOBER 1986) 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



DATE 



CI. 



Den. Dos, 



NH 3 S0 2 * 



RESIDUAL CL, 



Free 



Comb. * Total* 



1 1.26 1.40 

2 1.41 1.56 

3 1.46 1.62 

4 1.45 1.64 

5 1.39 1.55 

6 1.09 1.29 

7 0.98 1.22 

8 1.05 U26 

9 1.20 1.36 

10 1.07 1.31 

11 1.30 1.50 

12 1.23 1.40 

13 1.05 1.25 

14 0.95 1.16 

15 0.48 0.76 



0.05 
0.08 
0.06 
0.06 
0.08 
0.06 
0.06 
0.08 
0.05 
0.02 
0.04 
0.02 
0.01 
0.06 
0.01 



0.14 
0.15 
0.16 
0.19 
0.16 
0.20 
0.24 
0.21 
0.16 
0.24 
0.20 
0.17 
0.20 
0.21 
0.28 





POST 


-CHLORINATION 


ci 2 


NH 3 


so 2 * 


RESIDUAL CLj_ 


Dem . Dos . 


Free Comb. * Total* 


0.11 0.52 


0.02 




0.55 


0.09 0.50 


0.01 


■ 


0.56 


0.00 0.44 


0.01 




0.60 


0.00 0.38 


0.01 




0.59 


0.00 0.42 


0.02 




0.58 


0.00 0.37 


0.01 




0.60 


0.08 0.39 


0.01 




0.55 


0.04 0.37 


0.01 




0.64 


0.00 0.43 


0.01 




0.65 


0.00 0.36 


0.00 




0.67 


0.00 0.42 


0.01 




0.64 


0.00 0.33 


0.01 




0.65 


0.06 0.49 
0.00 0.35 


0.00 
0.03 




0.63 ' 
0.60 


0.01 0.34 


0.00 




0.61 



1 
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TABLE 3.2: OCTOBER 1986 (cont'd) 



BURLINGTON WATER PURIFICATION PLANT 



PRE-CHLORINATION 



POST-CHLORINATION 



DATE 



CI- 



NH- 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



Dem. Dos. 



so 2 * 



RESIDUAL CL- 



Free Comb. * Total* 



0.60 
0.87 
0.98 
0.94 
0.84 
0.67 
0.93 
0.62 
0.99 
0.86 
0.80 
0.78 
0.77 
0.72 
0.81 
0.84 
* Data 



0.83 0.02 

1.09 0.03 

1.19 0.04 

1.18 0.03 

1.07 0.02 

0.95 0.03 

1.26 0.02 

0.94 0.01 

1.22 0.04 

1.03 0.04 
1.00 0.04 
0.98 0.06 
1.05 0.06 
0.95 0.07 

1.04 0.02 
1.04 0.05 
not recorded, 



0.23 
0.22 
0.21 
0.24 
0.23 
0.28 
0.33 
0.32 
0.23 
0. 17 
0.20 
0.20 
0.28 
0.23 
0.23 
0.20 



CI 


2 


NH 3 SOj 


, * RESIDUAL CL ? 


Dem. 


Dos . 


Free Comb. * Total* 


0.02 


0.36 


0.00 


0.57 


0.04 


0.37 


0.00 


0.55 


0.01 


0.43 


0.01 


0.63 


0.04 


0.41 


0.00 


0.61 


0.06 


0.44 


0.00 


0.61 


0.08 


0.39 


0.00 


0.59 


0.19 


0.51 


0.00 


0.65 


0.14 


0.26 


0.00 


0.54 


0.04 


0.39 


0.02 


0.58 


0.00 


0.39 


0.01 


0.60 


0.09 


0.45 


0.01 


0.56 


0.04 


0.41 


0.03 


0.57 


0.12 


0.48 


0.01 


0.64 


0.07 


0.43 


0.01 


0.59 


0.19 


0.50 


0.00 


0.54 


0.01 


0.39 


0.00 


0.58 



6, 
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& FLUORIDATION SUMMARY 
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TABLE 4.0; T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION SUMMARY 



HOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



1986 



19B5 



1984 



Mln. 



Max. Avg. 



Min. 



Max. 



Avg. 



Mln. Max. 



Avg. 



Mln, 



1983 



Max. Avg. 



JAN 



PAC 

KMn0 4 
Lime 

NaC10 2 
F Do*. 
F. Res, 









0.05 


0.13 


0.09 


0.34 


0.43 


0.39 


o.« 


0.62 


0.51 


0.36 


0.48 


0.43 


0.39 


0.51 


0.45 


0.94 


1.04 


1.00 


0.90 


1.15 


1.01 


0.90 


1.03 


0.95 



FEB 



PAC 
KMn0 4 
Lime 
NaC10 2 
F Dos. 
F Res. 









0.09 


0.13 


0.12 


0.43 


0.59 


0.48 


0.30 


0.41 


0.37 


0.90 


1.08 


1.01 


0.96 


1.12 


1.02 



0.34 0.45 0.39 
0.31 0.55 0.40 
0.95 1.18 1.03 



MAR PAC 

KMnO A 
Lime 
HaC10 2 
F Dos. 
F Res. 









0.05 


0.14 


0.09 


0.29 


0.45 


0.35 


0.39 


0.48 


0.44 


0.32 


0.52 


0.41 


0.31 


0,44 


0.35 


0.95 


1.09 


l.Ot 


0.94 


1.05 


1.00 


0.91 


1.12 


1.03 



APR 



PAC 
KMnO^ 
Lime 
NaC10 z 
F Dos. 
F Res. 









0.06 


0.14 


0.08 


0.33 


0.40 


0.36 


0.37 


0.50 


0.42 


0.38 


0.55 


0.43 


0.34 


0.66 


0.50 


0.95 


1.08 


1.01 


0.95 


1.14 


1.02 


0.94 


1.10 


1.00 



MAY 



PAC 

KMtiO^ 
Lime 
NaC10 2 
F Dos. 
F Res. 









0.05 


0.14 


0.08 


0.37 


0.52 


0.43 


0.32 


0.45 


0.39 


0.93 


1.05 


0.99 


0.96 


1.10 


1.01 



0.26 0.44 0.34 
0.47 0.62 0.55 
0.91 1.09 1.00 



JUN 



PAC 

KMnO/, 

Lime 

NaC10 2 
F Dos. 
F Res. 









0.04' 


0.15 


0.09 


0.28 


0.38 


0.33 


0.20 


0.52 


0.36 


0.34 


0.53 


0.43 


0.43 


0.70 


0.51 


0.95 


1.10 


1.00 


0.97 


1.06 


1.01 


0.94 


1.15 


1 . 1 



"0 
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JUL PAC 

KMn0 4 
Lime 
NaC10 2 
F Dob. 
F Res. 



1986 



1985 



Hln. Max. Avg. Mln. Max. 



Ave 



Mln. 



1984 
Max. 



1983 



Av B' 



Mln, 









0.07 


0.18 


0.10 


0.21 


0.55 


0.33 


0.33 


0.50 


0,43 


0.29 


0.52 


0.38 


0.48 


0.62 


0.55 


0.94 


1.08 


1.00 


0.97 


1.09 


1.03 


0.92 


1.08 


0.98 



Max. Avg. 



AUG PAC 

KMn0 4 
Line 
NaC10 2 
F Dob. 
F Res. 









0.07 


0.13 


0.10 


0.20 


0.51 


0.25 


0.38 


0.61 


0.46 


0.33 


0.49 


0.40 


0.44 


0.66 


0.55 


0.95 


1.12 


1.03 


0.95 


1.07 


1.01 


0.93 


1.06 


0.99 



SEP 



PAC 
KMn0 4 
Lime 
NaC10 2 
F Dob. 
F Res. 









0.00 


0.15 


0.11 


0.24 


0.32 


0.27 


0.34 


0.49 


0.40 


0.40 


0.61 


0.45 


0.45 


0.59 


0.52 


0.96 


1.08 


1.02 


0.93 


1.12 


1.03 


0.93 


1.04 


0.98 



OCT PAC 

KMnO^ . 
Lime 
NaC10 2 
F Do$. 
F Res. 



" 






0.07 


0.21 


0.10 


0.23 


0.30 


0.25 


0.19 


0.48 


0.32 


0.44 


0.61 


0.52 


0.47 


0.64 


0.52 


0.96 


1.10 


1.05 


0.93 


1.07 


0.99 


0.88 


1.07 


1.00 



NOV 



PAC 
KMn0 4 
Line 
NaC10 2 
F Dos. 
F Res. 



- 






0.06 


0.11 


0.09 


0.25 


0.40 


0.32 


0.21 


0.42 


0.29 


0.48 


0.61 


0.54 


0.44 


0.55 


0.51 


0.92 


1.06 


1.01 


0.87 


1.07 


1.01 


0.95 


1.09 


1.01 



DEC PAC 

KMnO^ 
Lime 
NaC10 2 
F Dos. 
F Res. 









0.08 


0.12 


0.10 


0.09 


0.37 


0.26 


0.21 


0.34 


0.26 


0.45 


0.58 


0.53 


0.42 


0.52 


0.46 


0.95 


1.07 


1.02 


0.97 


1.06 


1.01 


0.91 


1.13 


1.01 



NOTE; 



Units used In this table are mg/L 



5 

TJ 



TABLE 4.1 

T & O CONTROL, ALKALINITY ADJ. 

& FLUORIDATION PROFILE 

(JANUARY,MAY, JULY, OCTOBER)/1984 
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TA9LE 4. 1 : T&O CONTROL* ALKALI N ITT ADJ. & 

FLUORIDATION PROFILE JANUARY 1984 

HOE HPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 

SODA \ FLUORIDE 

DATE PAC KMnO A LIME ASH NaC10 2 Dosage Residual 

1 0.36 0.39 1.01 

2 0.41 0.45 1.03 

3 . 0.40 0.43 1.00 

4 0.38 0.43 0.97 

5 0.40 0.48 0.92 

6 0.38 0.43 0.94 

, . —I.—.—— — — ' — — 

7 0.38 0.43 0.94 

8 0.38 0.43 0.92 

9 0.39 0.44 0.95 

10 0.40 0.44 0.96 

11 0.37 0.46. 0.94 

12 0.40 0.44 0.94 

13 0.34 0.41 0.92 

14 0.39 0.41 0.92 

15 0.39 0.43 0.94 



$ 



.1. . -. . ^ ... . - - ■ _■_■.-*■* 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 



PAC 



KMnO^ LIME 



SODA 

ASH NaClOn 



FLUORIDE 



Dosage Residual 



16 


0.40 


0.46 


0.97 


17 


0.42 


0.47 


0.97 


18 


0.36 


0.43 


0.97 


19 


0.36 


0.44 


0.95 


20 
21 


0.40 
0.36 


0.45 
0.43 


0.94 
. 0.97 


22 


0.-39 


0.44 


0.91 


23 


0.40 


0.46 


0.90 


24 


0.43 


0.50 


0.96 


25 


0.38 


0.46 


0.95 


26 


0.39 


0.44 


0.95 


27 


0.42 


0.48 


0.94 


28 


0.39 


0.47 


0.95 


29 


0.39 


0.47 


0.93 


30 


0.42 


0.51 


0.91 


31 


0.41 


0.49 


1.03 



-a 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE MAY 1984 

HOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 



DATE 



PAC 



KMn0 4 LIME 



SODA 
ASH 



FLUORIDE 



NaClO. 



Dosage Residual 



1 


0.26 


0.58 


0.95 


2 


O.AA 


0.54 


1.08 


3 


0.A0 


0.58 


0.94 


A 


0.32 


0.55 


0.97 


5 


0.36 


0.60 


0.91 


6 


0.35 


0.58 


0.99 


7 


0.38 


0.59 


0.97 


8 


0.32 


0.5A 


0.98 


9 


0.32 


0.58 


0.98 


10 


0.28 


0.58 


1.09 


11 


0.3A 


0.60 


1.07 


12 


0.32 


0.50 


1.03 


13 


0.36 


0.52 


1.09 


1A 


0.36 


0.52 


0.97 


15 


0.39 


0.55 


1.01 



> 

TJ 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) BURLINGTON WATER PURIFICATION PLANT 

SODA FLUORIDE 



DATE 


PAC KMnO A LIME 


ASH 


NaC10 2 


Dosage 


Residual 


16 






0.29 


O.AR 


0.98 


17 






0.31 


0.54 


1.02 


18 


* 


- 


0.33 


0.59 


1 .00 


19 






0.36 


0.50 


0.99 


20 






0.55 


0.54 


0.99 


21 






0.41 


0.52 


0.98 


22 






0.55 


0.48 


0.98 


23 






0.33 


0.53 


0.99 


26 






0.28 


0.54 


1.02 


25 






0.27 


0.55 


0.99 


26 






0.28 


0.61 


1.02 


27 






0.33 


0.52 


1.01 


28 






0.29 


0.50 


0.93 


29 






0.31 


0.51 


0.96 


30 




■ 


0.28 


0.54 


0.94 


31 






0.23 


0.59 


0.98 



u 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE JULY 1984 

MOB WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 



DATE 



PAC 



KMnO, 



LIME 



SODA 
ASH 



FLUORIDE 



NaClO-, 



Dosage Residual 



1 


0.33 


0.58 


0.97 


2 


0.34 


0.53 


0.95 


3 


0.32 


0.51 


0.94 


4 


0.32 


0.54 


0.92 


5 


0.32 


0.54 


0.96 


6 


0.34 


0.62 


0.99 


7 


0.32 


0.57 


1.08 


8 


0.32 


0.58 


1.02 


9 


0.35 


0.57 


1.00 


10 


0.32 


0.62 


0.98 


11 


0.35 


0.61 


0.97 


12 


0.33 


0.56 


0.97 


13 


0.31 


0.55 


0.98 


14 


0.32 


0.54 


0.96 


15 


0.21 


0.51 


0.98 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 



PAC 



KMnO, 



LIME 



SODA 
ASH 



FLUORIDE 



NaClCU 



Dosage Residual 



16 


0.27 


0.52 


1.01 


17 


0.25 


0.52 


1.05 


18 


0.23 


0.51 


0.99 


19 


0.27 


0.55 


1.00 


20 


0.27 


0.55 


1.02 


21 


0.24 


0.52 


0.99 


22 


0.25 


0.49 


0.98 


23 - 


0.24 


0.50 


0.99 


24 


0.23 


0.48 


0.98 


25 


0.25 


0.53 


1.03 


26 


0.27 


0.50 


0.96 


27 


0.25 


0.53 


0.99 


28 


0.23 


0.52 


1.06 


29 


0.28 


0.52 


1.03 


30 


0.30 


0.57 


0.88 


31 


0.28 


0.64 


1.03 



Of 
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TABLE 4.1: ■ T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE OCTOBER 1984 

MOB HPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 



















PAC 


KMnO^ LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


1 








0.25 


0.49 


0.98 


2 .. 








0.28 


0.56 


1.00 


3 








0.27 


0.56 


0.99 


4 




- 


■ 


0.25 


0.50 


1.02 


5 








0.27 


0.50 


1.01 


6 








0.26 


0.49 


0.97 


7 








0.23 


0.51 


1.07 


8 








0.23 


0.52 


0.97 


9 








0.25 


0.46 


NA 


10 








0.26 


0.52 


0.98 


11 








0.24 


0.47 


0.98 


12 








0.25 


0.52 


1.01 


13 








0.25 


0.53 


1.00 


14 








0.23 


0.50 


1.05 


15 








0.25 


0.52 


1.01 



* NA - Data not available. 



$ 
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TABLE A.l: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) BURLINGTON WATER PURIFICATION PLANT 



DATE 



PAC 



KMnO A LIME 



SODA 

ASH NaCIO, 



FLUORIDE 



Dosage Residual 



16 




0.37 


0.52 


0.97 


17 




0.39 


0.54 


0.96 


18 




0.33 


0.53 


1.00 


19 




0.32 


0.50 


0.95 


20 




0.31 


0.52 


1.00 


21 




0.31 


0.52 


1.02 


22 


-J|_ m 


0.35 


0.62 


0.95 


23 




0.31 


0.57 


1.01 


24 




0.29 


0.53 


0.96 


25 




0.28 


0.50 


1.00 


26 


, 


0.36 


0.57 


1.08 


27 




0.34 


0.52 


1.02 


28 




0.30 


0.47 


1.03 


29 




0.37 


0.52 


0.98 


30 




0.33 


0.52 


1.03 


31 




0.37 


0.55 


1.02 



I 



TABLE 4.1 

T & O CONTROL, ALKALINITY ADJ. 

& FLUORIDATION PROFILE 

(JANUARY, MAY, JULY, OCTOBER)/1985 



1 
I 

1 
1 
I 

I 
I 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE JANUARY 1985 

MOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 





PAC 


KMnO^ LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


1 








0.05 


0.46 


1.15 


2 








0.10 


0.46 


1.04 


3 








0.09 


0.44 


0.96 


4 








0.06 


0.45 


0.96 


5 






■ 


0.08 


0.46 


1.06 


6 








0.09 


0.43 


1.04 


7 








0.10 


0.45 


1.07 


8 








0.10 


0.47 


1.02 


9 




■_ 




0.11 


0.46 


1.00 


10 








0.10 


0.48 


1.07 


11 








0.10 


0.41 


1.09 


12 








0.10 


0.43 


1.08 


13 








0.09 


0.46 


1.06 


14 








0.09 


0.46 


1.06 


15 








0.08 


0.45 


0.93 



I 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) JANUARY 1985 





PAC 


KMnO^ LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


16 








0.09 


0.46 


1.09 


17 








0.09 


0.41 


1.10 


18 






. 


0.08 


0.39 


1.02 


19 








0.10 


0.41 


0.99 


20 








0.11 


0.36 


1.07 


21 








0.08 


0.36 


0.93 


22 








0.08 


0.39 


0.94 


23 








0.08 


0.44 


0.91 


24 








0.07 


0.42 


1.04 


25 








0.08 


0.44 


0.94 


26 








0.07 


0.42 


0.99 


27 








0.06 


0.40 


0.96 


28 








0.06 


0.42 


0.94 


29 




• 




0.10 


0.45 


0.90 


30 








0.13 


0.48 


0.99 


31 








0.09 


0.39 


0.98 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE MAY 1985 

HOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 





PAC 


KMn0 4 LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


1 








0.07 


0.41 


0.96 


2 








0.10 


0.41 


0.96 


3 








0.07 


0.42 


0.96 


4 




• 


. 


0.08 


0.44 


0.96 


5 








0.07 


0.44 


0.99 


6 








0.08 


0.45 


1.03 


7 








0.07 


0.39 


0.98 


8 




■ 




0.09 


0.42 


1.00 


9 








0.09 


0.40 


1.0Q 


10 








0.08 


0.40 


0.98 


11 








0.08 


0.37 


0.97 


12 


• 






0.07 


0.41 


0.97 


13 








0.07 


0.37 


0.98 


14 








0.14 


0.36 


1.08 


15 


• 


■ 




0.09 


0.43 


1.05 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) MAY 1985 





PAC 


KMnO^ LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


16 








0.08 


0.37 


0.99 


17 








0.07 


0.39 


0.98 


18 






: 


0.08 


0.35 


0.97 


19 








0.11 


0.36 


0.95 


20 








0.08 


0.36 


0.98 


21 








0.08 


0.43 


1.03 


22 








0.08 


0.41 


1.06 


23 








0.05 


0.32 


1.10 


24 








0.08 


0.32 


1.06 


25 








0.06 


0.33 


1.03 


26 








0.06 


0.38 


1.07 


27 








0.05 


0.35 


1.01 


28 








0.06 


0.38 


1.01 


29 








0.07 


0.39 


1.0B 


30 








0.06 


0.38 


** 


31 








0.09 


0.38 


1.03 



** Data not available. 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE JULY 1985 

MOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 



SODA 
DATE PAC KMn0 4 LIME ASH 



FLUORIDE 



NaCIO, 



Dosage Residual 



1 


0.10 


0.41 


1.02 


2 


0.09 


0.A3 


1.03 


3 


0,10 


0.42 


1.06 


4 


0.09 


0.38 


1.00 


5 


oao 


0.40 


0.99 


6 


0.10 


0.43 


1.00 


7 


0.12 


0.52 


1.04 


8 


0.10 


0.39 


1.08 


9 


0.10 


0.42 


1.01 


10 


0.10 


0.42 


1.02 


11 


0.10 


0.42 


1.01 


12 


0.08 


0.48 


1.05 


13 


0.08 


0.41 


1.08 


14 


0.18 


0.46 


1.06 


15 


0.11 


0.40 


1.09 



> 

TJ 

-v 
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TABLE 4.1: T&O COHTROL, ALKALI HITY ADJ. & 

FLUORIDATION PROFILE (cont'd) JULY 19R5 





PAC 


KMnO^ 


LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


16 










6.10 


0.37 


1.03 


17 










0.10 


0.35 


1.01 


18 










0.09 


0.29 


1.06 


19 










0.09 


0.33 


1.05 


20 










0.10 


0.30 


1.03 


21 










0.10 


0.33 


1.05 


22 








• 


0.09 


0.33 


1.03 


23 










0.09 


0.34 


0,97 


24 










0.07 


0.33 


0.99 


25 






• 




0.10 


0.33 


1.00 


26 










0,08 


0.33 


1.01 


27 










0.10 


0.33 


1.00 


28 










0.08 


0.34 


1.00 


29 


i 








0.08 


0.33 


1.01 


30 










0.07 


0.34 


0.98 


31 










0.14 


0.41 


1.05 
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TABLE .4.1: T&O CONTROL. ALKALINITY ADJ. 6 

FLUORIDATION PROFILE OCTOBER 1985 

HOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 





PAC 


SODA 
KMnO^ LIME ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


1 






0.11 


0.50 


0.98 


2 






0.08 


0.49 


0.97 


3 






0.21 


0.56 


0.98 


4 


• 




0.11 


0.46 


0.96 


5 






0.12 


0.54 


0.97 


6 






0.11 


0.49 


0.99 


7 






0.10 


0.49 


0.99 


8 




■ 


0.08 


0.50 


0.96 


9 






0.08 


0.44 


1. 01 


10 






0.09 


0.50 


0.96 


11 






0.08 


0.58 


0.98 


12 




- • 


0.12 ' 


0.52 


1. 00 


13 






0.10 


0.56 


1.01 


14 






0.15 


0.50 


0.98 


15 






0.11 


, 0.52 


0.93 



5 

■D 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) OCTOBER 1985 





PAC 


KMnO^ LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


16 








0.11 


' 0.51 


0.94 


17 








0.07 


0.A6 


0.96 


18 








0.13 


0.51 


0.97 


19 








0.13 


.0.55 


0.98 


20 








0.11 


0.49 


0.97 


21 








0.10 


0.47 


0.99 


22 






- 


0.07 


0.49 


0.97 


23 








0.09 


0.58 


0.95 


24 








0.08 


0.61 


1.03 


25 








0.10 


0.58 


1.07 


26 








0.08 


0.54 


1.01 


27 








0.09 


0.58 


1.04 


28 








0.08 


0.52 


1.07 


29 








0.09 


0.53 


1.03 


30 








■ 0.10 


0.50 


0.97 


31 








0.09 


0.45 


1.01 



> 



S"» 
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TABLE 4.1: TAO CONTROL, ALKALINITY ADJ. ft 

FLUORIDATION PROFILE JANUARY 1986 

MOB WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 

' SODA FLUORIDE 

DATE PAC KMnfl^ LIME ASH NaC10 2 Dosage Residual 

1 0.56 1.03 

2 0.59 I. 01 

3 0.54 1.02 

4 0.53 1,04 

5 0.51 1.03 

6 0.49 1.04 

7 0.50 0.96 

8 0.50 1.03 

9 0.50 1.01 

10 0.54 0.98 

11 0.51 1.03 

12 0.52 1.01 

13 0.53 1.03 

14 0.53 1.01 

15 0.54 1.00 

HtM ■■■« bm^ ftftMM aaaa* aaaaa *^m ****■ a^M aaaaa aaaa* «m aaaaa a^M "o 
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TABLE 4.1: TM> CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE (cont'd) 



JANUARY 1986 



DATE 



PAC 



KMnO, 



LIME 



SODA 
ASH 



FLUORIDE 



NaCIO, 



Dosage . Residual 



16 


0.53 


0.99 


17 


0.46 


1.00 


18 


0.45 


1.00 


19 


0.49 


0.98 


20 


0.45 


0.99 


21 


0.44 


1. 00 


22 


0.46 


0.98 


23 


0.42 


0.99 


24 


0.45 


0.97 


25 


0.51 


1.01 


26 


0.45 


0.97 


27 


0.53 


0.94 


28 


0.56 


0.97 


29 


0.55 


0.98 


30 


0.56 


1.00 


31 


0.62 


0.97 



-o 



' 
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TABLE 4.1: TfcO CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE MAY 1986 

HOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 

SODA I FLUORIDE 

DATE PAC KMn0 4 LIME ASH NaClOj Dosage Residual 

1 0.38 0.9fi 

2 0.38 1.00 

3 0.38 0.99 

4 0.39 0.99 

5 0.37 0.95 

6 0.38 0.97 

7 0.38 1.00 

8 0.38 0.96 

9 0.44 1.05 

10 0.39 0.97 

11 0.41 0.99 

12 0.42 1.01 

13 0.43 1.00 

14 0.45 1.02 

15 0.45 0.95 



TJ 

8| 
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TABLE 4.1: T40 CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE (cont'd) 



MAY 1986 



DATE 



16 



PAC 



KMnO, 



LIME 



SODA 
ASH 



FLUORIDE 



NaCIO, 



Dosage Residual 



0.44 



1.03 



17 


0.40 


0.93 


18 


0.43 


0.96 


19 


0.46 


0.98 


20 


0.45 . 


1.02 


• 21 


N.A. 


N.A. 


22 


0.46 


1.02 


23 


0.46 


1.01 


24 


0.46 


0.98 


25 


0.46 


0.99 


26 


0.42 


0.98 


27 


0.48 


1.00 


28 


0.46 


0.95 


29 


0.44 


1.00 


30 


0.51 


0.96 


31 


0.52 


1.04 






' "* ':^^ m "^KS^^S«r*-^»^.'^ t ^ -■ ", ' .-j '*&: !!, ,. <•. UP. 1 'i ■»-— ■^^^"■W^pnilJli..UI|, ^*r*qB5g|F--^K* ■^^f^Sttii: V .!?■■ .. l V-"'?** ,! "■. '. 'i *■ .-*' '- w < ■ ■;■ 
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TABLE 4.1: T&O CONTROL, ALKALI N ITT ADJ. & 

FLUORIDATION PROFILE JULY 1986 

HOE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 





SODA FLUORIDE 


DATE PAC KMn0 4 LIME ASH NaC10 2 Dosage 


Residual 


1 0.45 

2 0.45 


0.97 
0.99 


3 0.43 


0.96 


4 0.43 

5 0.46 

6 0.44 

7 0.44 


0.96 
0.96 
0.98 
0.99 


8 0.44 
9. 0.42 


1.00 
0.98 


10 0.37 


1.05 


11 0.39 


1.06 


' 12 0.42 


1.04 


13 0.46 


0.98 


14 0.42 


0.99 


15 0.42 


■ 1.02 



-o 



■■ 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE (cont'd) JULY 1986 





PAC 


KMnO^ LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 




DATE 


Dosage 


Residual 


■ 


16 










0.46 


1.03 




17 










0.44 


1.04 




18 
19 










0.45 
0.46 


. 1.01 
1.02 




20 










0.33 


0.99 




21 










0.38 


0.96 




22 




'-: 






0.39 


0.94 




23 










0.46 


0.98 




24 . 










0.43 


0.93 




25 










0.50 


1.03 


■ 


26 










0.48 


1.00 




27 










0.44 


1.08 




28 










0.35 


1.03 




29 










0.46 


1.03 




30 


'. 




■ 


. 


0.46 


1.02 




31 










0.45 


0.99 





55 

-o 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE OCTOBER 1986 

HPE WPOS PROTOCOL BURLINGTON WATER PURIFICATION PLANT 





PAC 


KMn0 4 LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


1 










0.36 


1.02 


2 










0.41 


1.03 


3 










0.37 


1.08 


4 




■ 


. 


■ 


0.30 


1.07 


5 










0.29 


1.10 


6 










0.26 


1.07 


7 










0.25 


1.06 


8 


• 






■ 


0.25 


1.06 


9 










0.25 


1.02 


10 










0.32 


1.07 


11 










0.32 


1.09 


12 




• 




. 


0.32 


1.05 


13 










0.24 


1.05 


14 










0.20 


1.08 


15 




. , 




■ ■ 


0.19 


1.05 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE (cont'd) 



OCTOBER 19R6 





PAC 


KMn0 4 LIME 


SODA 
ASH 


NaC10 2 


FLUORIDE 


DATE 


Dosage 


Residual 


16 










0,32 


0.96 


17 

18 










0.48 
0.37 


1.06 
1.07 


-19 










0.39 


1.06 


20 










0.33 


1.02 


21 










0.37 


1.03 


22 










0.36 


1.01 


23 










0.35 


1.02 


24 










0.36 


1.02 


25 


s 


• 


i 




0.35 


0.99 


26 










0.38 


1.02 


27 










0.37 


1.08 


28 










0.35 


1.06 


29 










0.32 


1.05 


30 










0.32 


1.05 


31 










0.30 


1.01 



8 
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■ 


PLAHF BURLINGTON wufi QUALITY - 1-YEAR SUMMARY ( 1986 • 

Page 1 









DWSP 
OFTFCT ION 


DRINKING 
HATER OBJ/ 
CUIOCLINE 1 




GENERAL CHEMISTRY 




JAN 


FEB 


MAA 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 




GENERAL CHEMISTRY 
































■ 


ALKALINITY 


R 


96.8 


97.8 


99.0 


103.3 




99.4 


98.7 


— 


93.3 








0.2 






■g/L 


T 


92.5 


93.6 


94.2 


98.4 




89.6 


95.1 


89.4 


92.0 








■g/L 






AMMONIUM TOTAL 

■g/L 


R 
T 


<0.05 
<0.05 


<.05 
<.05 


<,.05 
< .05 


<.05 
<.05 




<.05 
<.05 


1.05 
<.05 


(.05 


<.05 
( -05 








0.05 

•g/L 






CALCIUM 

■g/L 


R 
T 


























0.1 

■g/L 






CHLORIDE 


R 


26.3 


26.4 


26.25 


27.35 




27.70 


28. 3( 




24.3 








0.2 


250 




■g/L 


T 


26.2 


27.2 


30.55 


28.55 




28.40 


J2.40 


25.8 


26.2 








■9/L 


■9/L 




COLOUR TCU 


R 


2.75 


6.0 


<Q.5 


3.0 




3.0 


3.0 


— 


2.5 








0.5 
TCU 


5 

TCU 




■ 


T 


(0.5 


0.5 


<0.5 


0.5 




1.0 


1.5 


1.0 


1.0 










CONDUCTIVITY 


R 


330 


339 


334 


- 338 




335 


343 


-- 


311 








0.01 
UMHO/CM 






umho/CB 


I 


333 


339 


344 


339 




339 


359 


'316 


315 












FIELD CHLORINE (COMBINED) 

■g/L 


R 
T 


























0.1 

■9/L 






FIELD CHLORINE (FREE) 
■9/L 


R 
I 


























0.1 

■g/L 






FIELD CHLORINE (TOTAL) 

■g/L 


R 

T 


























0.1 

■g/L 






FIELD PH 


R 
T 


























0.2 








t m • 


~0 




■ 




■ 
















. 








fe 
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i 9 06 


DHSP 
DETECTION 


DRINKING 
MATER OBJ/ 






GENERAL CHEMISTRY (Cont'd) 




































JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE 1 






FIELD TEMPERATURE 

•c 


ft 
T 


































FIELD TURBIDITY 


ft 




























1 FTU 






FTU 


T 


































FLUORIDE 


ft 


3.135 


0.14 


0.15 


0.12 




0.17 


0.17 


— 


0.14 








0.01 


2.H 




- 


■9/L 


T 


3.99 


0.73 


0.94 


1.04 




1.06 


1.00 


1.12 


0.89 








■9/L 


■9/L 




■ - 


■ 
HARDNESS 


R 


132 


135 


134.5 


137.5 


r. 


135.0 


136 





125.5 








0.5 




- 




■9/L 


T 


131 


137 


136.5 


137.5 




134.0 


139.5 


130.0 


127.5 








■9/L 








MAGNESIUM 


R 


8.43 


8.5 


8.4 


8.75 




8.50 


8.85 





8.10 








0.05 








■9/L 


T 


8.45 


8.6 


8.35 


8.75 




8.35 


8.95 


8.40 


8.20 








■9/L 


c 






NITRATE 


R 


0.375 


0.25 


0.4C 


0.35 




0.20 


0.40 





0.25 








0.05 


10 ag/L 






•9/1 


T 


0.35 


0.20 


0.35 


0.30 




0.20 


0.45 


0.20 


0.30 








■9/L 


•• N 






NITRITE 


R 


<.005 


<;.005 


0.10 


.015 




.010 


.005 





.005 








0.005 


i «g/L 
at N 






■9/L 


T 


C005 


C.005 


< .005 


C005 




<.005 


<.005 


coos 


.005 








■9/L 






NITROGEN TOTAL KJELDAHL 
■9/L 


R 

I 


0.25 
0.20 


0.30 
0.30 


0.2C 
<0.2C 


0.40 
0.20 




0.20 
0.20 


0.20 
< .20 


0.20 


0.40 
0.40 








0.1 

■9/L 


0.15 

■g/i * 






PH 


ft 


8.13 


7.86 


8.24 


8.38 




8.37 


8.36 





8.26 


















T 


7.65 


7.59 


7.86 


8.20 




7.98 


8.00 


8.04 


8.25 
















PHOSPHORUS FILTERED REACTIVE 


R 


<0.01 


<.01 


<.01 


.03 




< .01 


.04 


— 


< .01 








0.01 








■9/L 


t 


co.oi 


< .01 


< .01 


.04 




< .01 


< .01 




< .01 








•9/L 


- 


















"0 
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GENERAL CHEMISTRY (Cont'd) 



PHOSPHORUS TOTAL 
■9/L 



SODIUM 



■g/L 



TOTAL SOLIDS 



TURBIDITY 



METALS 



ALUMINUM 



ARSENIC 



BARIUM 



BERYLLIUM 



BORON 



CADMIUM 



•g/L 



nu 



■g/L 



■g/L 



■g/L 



■g/L 



■g/L 



■g/L 



JAN 



0.02 
0.01 

13.0 
112.75 



1.21 
0.12 



1 9 86 



FEB 



0.02 
0.02 

14.5 
14.0 



4.60 
0.14 



MAR 



0.04 
0.02 

14.2 
14.9 



2.5 
0.42 



APR 



0.04 
0.02 

14.7 
14.8 



2.0 
0.28 



MAY 



JUNE 



< .02 


< .02 


< .02 


<.02 


14.5 


13.5 


14.0 


14.8 



1.70 
0.78 



JULY 



i.08 
0.70 



AUG 



0.02 



12.4 



0.36 



SEPl 



0.02 
0.02 

12.3 
12.6 



1.07 
0.35 



OCT 



NOV 



DEC 



OWSP 
DETECTION 
LIMIT* 



0.01 
■9/L 

0.1 

■g/L 
1 

■g/L 
0.01 

rTu 



0.00) 

■g/t 

0.001 
•9/L 

0.001 
•g/L 

0.001* 

■g/L 

0.02 

■g/L 

0.0003 
■g/L 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



I 

FTU 



0.05 

■gA 



■g/L 



5 
■g/L 

0.005 

•g/L 



> 



TABLE 5.0 



PLANT 



B1IRI.TNCT0N 



HPOS 
HATER QUALITY 



1-YEAR SUMMARY ( 



1906 



Page 4 
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DWSP 
DETECTION 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE 1 




METALS (Cont'd) 




JAN - 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


OEC 


CHROMIUM 


■g/L 


R 
T 


























0.001 

■g/L 


0.05 

■g/L 


COBALT 


■g/L 


R 

I 




. 






















0.001 
■g/L 




COPPER 


•9/L 


1 


















. 








0.001 

■g/L 


1 

■g/L 


CYANIDE 


■g/L 


R 

T 




. 






















0.001 

■g/L 


0.2 
■g/L 


IRON 


■g/L 


R 
T 


0.054 
0.017 


0.16 
3.021 


0.044 
0.044 


. 049 
0.041 




0.032 
0.012 


0.041 
0.030 




.027 
.020 


0.O13 
D.019 






0.002 

■g/L 


0.3 

■g/L e 


LEAD 


■g/L 


T 


























0.003 

■g/L 


0.05 
■9/L 


MANGANESE 


■g/L 


R 

T 


























0.001 

■g/L 


0.05 
■g/L 


MOLYBDENUM 


■g/L 


R 

t 


























0.001 

■g/L 




MERCURY 


ug/L 


R 
T 


























0.01 
ug/L 


1 
ug/L 


NICKEL 


■g/L 


R 

T 


























0.002 

■g/L 








TABLE 5.0 



HPOS 



Pi AH, BURLINGTON 



HATER QUALITY - 1-YEAR SUMMARY ( 1986 



Paga b 



METALS (Cont'd) 



SELENIUM 



STRONTIUM 



■g/i 



■g/L 



TIN 



(no units aval labia) 



URANIUM 



VANADIUM 



ZINC 



PURCEABLES 



BEN7ENE 



BROHOFORM 



■9/L 



■g/L 



■9/L 



ug/L 



ug/L 



CARBON TETRACHLORIDE 
Ug/L 

CIILOROBENZENE 

ug/L 



1 9 86 



JAN 



FEB 



MAR 



APR 



MAV 



JUNE 



JULY 



AUG 



SEPT 



OCT 



MOV 



DEC 



DWSP 
DETECTION 
LIMIT* 



0.001 
■9/L 

0.001 
■9/L 



0.007 

■g/L 

o.ooi 
■g/L 

o.ooi 
■g/L 



i 
ug/L 

1 
ug/L 

i 
ug/L 

1 
ng/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



0.01 
■9/L 



.02 

■g/L 



5 

■g/L 



10 
ug/L 

350 

ug/L ♦♦ 

3 

ug/L h 

100-300 
ng/L h» 



> 

-a 
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PURGEABLES (Cont'd) 








1 » _____ 






DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE 1 




JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 




CHLOROO 1 BROMOME T HANE 
ug/L 


R 

T 



6.3 



5.5 


0.6 
6.7 



6.8 


0.5 


1 

0.0 


• 
6.5 



5.0 



6.0 



6.7 






1 
ug/L 


350 

ug/L ♦ ♦ 




CHLOROFORM 

ug/L 

1,2-DICHLOROBENZENE 
ug/L 

1,3-DlCHLOROBENZENE 
ug/L 

1,4-DICHLOROBENZENE 
ug/L 


i 

T 

R 

1 

R 
T 

R 
T 



16.6 


0. 
14 




■ 22 



19.5 


6 

22.5 


1 

14.3 



15.3 




14.5 



15.7 



32.0 






1 
ug/L 

1 
ug/L 

1 
U9/L 

1 
ug/L 


350 

ug/L ♦♦ 

400 

ug/L a 

400 

ug/L a 

400 

ug/L a 




D 1 CHLOROBROMOME THANE 
ug/L 


R 
T 



13.8 



10.5 


0.3 
12.7 



12.8 


1.8 
11.5 


1.3 
15.3 




13.3 



8.0 



20.3 



16.7 






1 

ug/L 


350 

ug/L +♦ 


• 


1,1-DICHLOROETHANE 
ug/L 


R 
T 


























1 
ug/L 






1,2-DICHLOROETHANE 
ug/L 


R 

I 


























1 
ug/L 


10 

ug/L h 




1.1-DICHLOROETHYLENE 
ug/L 


R 
1 


























1 
ug/L 


.3 

ug/L h 




T , 1 , 2-0 ICHLOROE THYLENE 
ug/L 


R 

1 


























1 
ug/L 




























1 






_____ 

































5 



— 
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i » a6__ 


DWSP 
DETECTION 


DRINKING 
HATER OBJ/ 
GUIDELINE 1 




PURGE ABLES (Cont'd) 




*~' 






























JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 




DICHLOROMETHANE 
ug/L 


R 
J 


























5 

ug/L 


40 

ug/L c 


■ 


1,2 DICMLOROPROPANE 
ug/L 


■ R 
T 


























1 

ug/L 






ETHYLBENZENE 

ug/L 


R 
T 


























i 

ug/L 


1400 
ug/L a 




ETHYLENE Dl BROMIDE 


R 
































ug/L 


T 


























. 






H-XVLCNE 

ug/L 


R 
1 


























1 
ug/l 


£20 

ug/L c 




O-XYLENE 

ug/L 


R 

1 


























1 ug/L 


£20 

ug/L c 




P -XYLENE 

ug/L 


R 

I 


























1 
ug/L 


£20 

ug/L c 




TOLUENE 

ug/L 


R 

T 


























1 
ug/L 


100 

ug/L c 




1,1,2,2-TETRACHLOROE THANE 

ug/L 


R 

T 


























1 
ug/L 


I.I 

ug/L • 




TETRACHLOROETHYLENE 

ug/L 


H 
T 


























i 

ug/L 


10 

ug/L h 
































> 


L ■ ■'■ " 
































TJ 

"0 



8 
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PURGEABLES (Cont'd) 



t , l , 1 - TR ICHLOROETHANE 

ug/L 

1.1,2-TRICHLOROETHANE 
ug/L 

TR1CHL0R0ETHYLENE 
ug/L 

TOTAL TR I HALOHE THANES 

ug/L 

TRIE LU0R0CHL0R0 TOLUENE 
ug/L 

OftGAHOCIIlORIHES 



ALDRIN 



ALPHA BMC 



ng/L 



ng/L 



ALPHA CHLORDANC 

ng/L 



BETA BHC 



DIELDRIN 



ng/t 



ng/L 



JAN 





37 



i » 



FEB 




30 



MAR 



1 
42 



APR 



< 

< 


1 
1 




3 
3 


< 

< 


2 
2 


< 
< 


1 
1 


< 
< 


2 
2 




38.5 



HAY 



8.3 

40.5 



JUNE 



3.3 
34.3 



JULY 




35.5 



< 1 

< 1 



< 
< 



< l 

< 1 

< 2 

< 2 



AUG 





27.5 



SEPT 




42.0 



< 


1 


< 


1 




2 




2 


< 


2 


< 


2 


< 


1 


< 


1 


< 


2 


< 


2 



OCT 




55.0 



NOV 



DEC 



DMSP 
DETECTION 
LIMIT* 



1 

ug/L 

1 

ug/L 

1 
ug/L 

3 

ug/L 

T 
ug/L 



1 
ng/L 

1 

ng/L 

2 
ng/L 

T 
ng/L 

2 
ng/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



1000 
ug/L 

« 
ug/L 

30 
ug/L 

350 
ug/L 



700 
ng/L 

700 
ng/L 

700 

ng/L •** 

300 
ng/L 

700 
ng/L 



* 
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ORGANOCHLORINES (Cont'd) 


1 9 Bfi_ 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE 1 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


ENDRIN R 
ng/L T 






< 4 

< A 








<4 
< A 




<4 
<4 








« 
ng/L 


200 
ng/L 


GAMMA CHLORDANE R 

ng/L I 

■ 






< 2 

< 2 








<2 
< 2 




< 2 

< 2 








2 
ng/L 


700 

ng/L **.* 


HEPTACHLOR EPOXIDE R 
ng/L T 






< 1 

< 1 








<1 
<1 




< 1 
<1 








1 

ng/L 


3000 .♦♦♦ 
ng/t 


HEPTACHLOR R 
nfl/L 1 






< 1 








<1 
V 




i\ 








1 
ng/L 


3000 
ng/L ♦♦♦ 


HEXACHLOROBENZENE R 
ng/l T 






< 1 

< r 








<1 
<1 




<1 
< 1 








1 
ng/L 


TO 

ng/L h 


HEXACHLOROBUTADIENE R 
ug/L T 






< 1 

< 1 








<1 
<I 




< 1 










• 


HE XACHLOROE THANE R 
ng/L T 






<i 
< i 








<1 

<1 




<1 
<1 








1 
ng/L 


19000 
ng/L • 


LINDANE R 
ng/L T 


























1 
ng/L 


1000 
ng/L 


METHOXYCHLOR « 






<5 
< 5 








<5 

<5 




<5 
<5 








5 
ng/L 


100000 
ng/L 


MIREX R 
ng/L T 






<5 
< 5 








<5 
<5 




O 
<5 








5 

ng/L 





s 
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OWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE 1 






ORCANOCHLORINES (Cont'd) 


JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


MOV 


DEC 






OCTACHLOROSTYRENE R 
ng/L T 






< 1 

< 1 








<1 
<1 




$1 








1 
ng/L 




■ 




O.P-DDT R 
ng/L T 






<5 
< 5 








<5 
< 5 




< 5 

< 5 








5 

ng/L 


30000 
ng/L d 






OXYCHLORDANE R 
ng/L I 






<2 
<2 








<2 
<2 




< 2 

< 2 








2 
ng/L 








PCD TOTAL R 
ng/L T 






<20 

<; 20 








<20 
<20 




< 20 

< 20 








20 
ng/L 


1000 
ng/L t 






PENTACHLOROBENZENE R 
ng/L T 






<1 
< 1 








<1 
<1 




< 1 








1 
ng/L 


7*000 
ng/L ■ 




■ 


P.PrDDD R 

ng/L T 






o 

<5 








<5 
<5 




<5 
<5 








5 
ng/L 


d 




■ 


P.P-DOE R 
ng/L T 






ii 








$\ 




< 1 
<1 








i 

ng/L 


d 






P,P-ODT R 
ng/L 1 

1,2,3,*-TETRACHLOROB£NZENE R 
ng/L T 

1,2,3,5-TETRACHLOROBENZENE R 
ng/L T 






<5 
<5 

<1 
<1 

<i 
< 1 








<5 
<5 

<1 

<1 

<1 

<1 




<5 
<5 

i\ 

<1 

< 1 








5 
ng/L 

1 
ng/L 

1 

ng/L 


d 


I* 































TABLE 5.0 



PLANT 



BURLINGTON 



MPOS 
MATER QUALITY - 1-YEAR SUMMARY ( 



1986 



Page II 



ORGANOCHLORINES (Cont'd) 


i» _as_ 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE 1 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


1,2,4, 5- TE TRACHLOROBENZENE 
ng/L 


R 

T 






< 1 

< 1 








< 1 

< 1 




< 1 

< 1 








1 

ng/L ' 


36000 
ng/L • 


THIODAN I 

ng/L 


R 

T 


• 
























2 

ng/L 


T40OO 
ng/L aa 


THIODAN 11 

ng/L 


R 

T 






■ 




















■ «i 
ng/L 


74000 
ng/L aa 


THIODAN SULPHATE 

ng/L 


R 

T 


























4 

ng/L 




TOXAPHENE 


R 






























(no units aval labia) 


1 




























• . 


1,2,3-TRICHLOROBENZENE 
ng/L 


R 

T 




- 


< 5 

< 5 








<5 

< 5 




<5 
<5 








5 
ng/L 


10000 

ng/L y 


1,2,4-TRICHLOHOBEMENE 
ng/L 


R 

T 






< 5 

< 5 








<5 
<5 




<5 

< 5 








5 

ng/L 


15000 
ng/L y 


1,3,5-TRlCHLOROBENZENE 
ng/L 


ft 

T 




• 


< 5 

< 5 








<5 

<5 




<5 
<5 








5 
ng/L 


10000 
ng/L y 


2 , 3 , 6-TR ICHLOROTOLUENE 
ng/L 


R 
1 






< 5 

< 5 








<5 
< 5 




<5 

<5 








5 

ng/L 




2, 4,5-Tfl ICHLOROTOLUENE 
ng/L 


R 

T 






< 5 

< 5 








< 5 

< 5 




<5 
< 5 








5 
ng/L 


10000 
ng/l g 

































y 

— * 

2 
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1 




■ 


















T 








- 


ORGANOCHIORIHCS (Cont'd) 













iiiur »» ^ 


AUG 


SEPT 


OCT | HOV 


DEC 


DWSP . OR1NKING 
DETECT ION MATER OBJ/ 
LIMIT* GUIDELINE 1 




- 


2,6,A-TRICHLOROTOLUEtlf B 
■g/L T 


JAN 


FEB 


MAH 
<5 

< 5 


APR 






< 5 

< 5 




<5 
<5 








5 

ng/L 








TRiAZINES 
































ALACHLOR " 


































ng/L T 


























50 








AME1RINE R 


























ng/L 








ng/L T 

A1RA10NE " 
ng/L f 

A1RA2INE R 
ng/L ' ' 


























50 
ng/L 

100 


46000 
ng/L 1 

10000 






BLADE X R 
ng/L ! 


























ng/L 


ng/L 1 1 




HETOLACHLOR " 




* 






























ng/L * 


























50 








PR0ME10NE " 


1 




















ng/L 








ng/L ' 
























50 1 1000 






PROMETRVNE R 


























ng/t 


ng/L 


I 




ng/L » 


























50 








PROPA* INE ' 
ng/L ' 


■ 








J_ 











ng/L 










L 


































/.H.i-I 



ng/L 



50 
ng/L 



> 



■» 
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1 9 Sh- 


OWSP 
DETECTION 


DRINKING 
HATER OBJ/ 
GUIDELINE 1 


SPECIAL PESTICIDES (Cont'd) 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


2,3,<l,5-T£TRACHL0R0PHENOL R 
ng/L 1 


























50 

ng/L 




2,3,5,6-TETRACHLOROPHENOL R 
ng/L T 


























SO 

ng/l 




2,3,4-TRICHLOROPHEMOL R 
ng/L T 


























100 
ng/L 




2,1,5-TRICHLOROPHENOL R 
ng/L T 


























50 
ng/L 




2,4,6-TftICHLOROPHENOL R 
ng/L T 


























50 
ng/L 


10000 
ng/L h 


ORGANOPHOSPHOROUS PESTICIDES 






























DIAZINON R 
ng/L T 


























50 
ng/L 


14000 
ng/L 


DICHL0ROV0S R 






























ng/L 1 


























■ 




DURSBAN R 




























" 


ng/L T 




















•' 










EIHION R 






























ng/L T 


























• 




GUTHION A 


























• 




ng/L T 




1 




















■ 



5 
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ORGANOPHOSPHOROUS PESTICIDES (Cont'd) 



MALATHION 



ng/L 



METHVLPARATHION 
ng/L 

HETHVLTRITHION 

ng/L 



HEVINPHOS 



PARATHIOH 



PHORBATE 



RE LOAN 



RONNEL 



HASS SPEC. 



ng/L 



n9/L 



ng/L 



ng/L 



ng/L 



DI-N-BUTYL PHTHALATE 
ug/L 



JAN 



1 » _M_ 



FEB 



NAR 



APR 



HAY 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



OWSP 
OETECTION 
LIMIT* 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



50 
n«A 



50 
ng/L 



7000 
ng/L 



35000 
ng/L 



0.1 
ug/L 



14000 
ug/L e 
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MASS SPEC. (Cont'd) 


i » _86_ 


DMSP 
OETECTION 
LIMII* 


DRINKING 

MATER OBJ/ 
GUIDELINE 1 


JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SIPT 


OCT 


NOV 


DEC 


N-0 1 CHI OROHE THYLE NE - 
PCNTACHLOnoAHALINC 
og/L 


R 

T 


























0.1 
og/L 




DlPHENYL ETHER 

ug/L 


» 
T 


























0.1 

og/L 




fLUORANTHENE 

ug/L 


T 




- 






















0.1 

«g/L 


. • 


HEXACHLOROPROPENE 
og/L 


T 


























0.1 

ug/L 


' 


METHYL PHEHAWHREHE 

og/L 


R 

r 


























0.1 

og/L 




NAPHTHALENE 

ug/L 


R 

T 




. 






















0.1 
ug/L 


. 


PENTACHLOROBUTADIENE 
ug/L 


n 

i 


























0.1 
ug/L 




PENTACHLOROPROPANE 
ug/l 


R 

T 




- • 






















0.1 
ug/L 




PENTACHLORGPROPENE 

ug/L 


It 

T 


























O.T 

og/L 




PYRENE 

ug/L 


R 

■ 

1 




- 






















0.1 

og/L 
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MASS SPEC. (Cont'd) 



TETRACHLOR6UTANE 
ug/L 

T E TR ACHLOROB I PHENYL 

«g/i 

BACTERIA 

RAW WATER : 

TOTAL COL I FORM HF 

count/ lOOaL 

TOTAL COL I FORM BXGD 
count/aL 

FECAL COL I FORM HF 
count/iooaL 

«. 

STANDARD PLATE COUNT HF 
count/100 ml 

TREATED WATER I 

PRESENT/ABSENT TEST 



TOTAL COLIFORH BACKGROUND HF 
count/100«L 



JAN 



FEB 



179 



334 



< 2 



243 



855 



1 9 86 



87 



152 



APR. 



40 



MAY 



<2 <2 



I L 



28 



183 



<2 



JUNE 



16 



168 



JULY 



AUG 



332 



749 



28 



261 



SEPT 



11 5 



OCT 



39 



269 



21 



268 



NOV 



10 



57 



<2 



DEC 



DWSP 
DETECTION 
LIMIT* 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



0.1 
ug/L 

0.1 
U9/L 



0/0.1 

■L 

500 



OWDO 
BtCtl 



s 
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BACTERIA (Cont'd) 



TREATED WATER : (Cont'd) 

FECAL COL [FORM HF 

count/TOOaL 

STANDARD PLATE COUNT HF 
count/IOOaL 

IF PRESENT/ABSENT TEST POSITIVE : 

COL I FORM P/A 



FECAL COLIFORH P/A 



E. COL I P/A 



AROHONAS P/A 



STAPH. AUREUS P/A 



JAN 



FIB 



1 9 86 



APR 



MAY 



JUNE 



JULY 



AUG 







SEPT 



I L. 



OCT 



NOV 



DEC 



DWSP 
DETECTION 
LIMIT* 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



ODMO 
Bactl 



5 



AOI07A/eal 



TABLE 5.1 
WATER QUALITY 1-YEAR SUMMARY 1985 



• 








TABLE 5 


.1 














■ 




■ 




MTOS 








. 


PI AMI 


BURLINGTON 


MAIfR QUALIIY - 1-YEAR SUMMARY ( 1985 




» 


p 










age 1 


■ 


1 * 85 






DHSP 
DETECTION 


DRINKING 
MATER OBJ/ 
GUIDELINE 1 


GENERAL CHEMISTRY 


JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GENERAL CHEHISIHY 


95.0 




97.6 




98.1 




96.8 


91.8 


97.2 


95.4 


94.4 


NA 


0.2 
•9/L 




ALKALINITY H 


■9/L T 


92.0 




94.0 




94.6 




92.9 


88.6 


92.8 


90.2 


89. C 


90.4 




AMMONIUM 101AL R 


<.05 




<.05 




0.05 




<.05 


<.05 


<.05 


<.05 


<.05 


NA 


0.05 
■9/L 




■9/L 1 


<.05 




<.05 




<.05 




<.05 


<.05 


<.05 


<.05 


<.05 


<.05 




CALCIUM « 

■9/1 ' 


























O.T 
•9/L 




CHLORIDE R 
■9/L * 


25.6 
25.0 




26.9 
29.3 




25.7 
27.1 




25.8 

27.0 


22.8 
24.2 


25.2 
26.4 


24.4 
25.2 


22.8 
24.4 


NA 
26.0 


0.2 
■9/1 


250 
•9/L 


COLOUR TCU R 


2.0 
0.5 




4.75 
1.50 




3.25 

1.75 




3.50 
1.75 


3.0 
< 2.0 


2.5 
< .05 


2.5 
0.5 


2.0 
<0.5 


NA 
<0.5 


0.5 
TCU 


5 

ICU 


CONDUCTIVITY R 
UBho/ca T 


327 
330 




338 
347 




335 
336 




324 
328 


312 
318 


329 
329 


322 
326 


320. 
324 


NA 
333 


O.OI 

UMHO/CM 




FIELD CHLORINE (COMBINED) R 
■9/1 1 


























0.1 
■9/1 




FIELO CHLORINE (FREE) R 
■9/1 ' 


























0.1 

■9/L 




FIELO CHLORINE (TOTAL) R 
■9/1 * 


























O.T 

■9/L 




HELD PH R 


























. 0.2 




































5 



NA - data not available 



n 
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GENERAL CHEMISTRY (Cont'd) 



FIELD TEMPERATURE 

•c 

FIELD TURBIDITY 
FTU 



FLUORIDE 



HARDNESS 



MAGNESIUM 



NITRATE 



NITRITE 



■9/L 



■9/1 



NITROGEN TOTAL KJELDAHL 
■9/L 

PH 



PHOSPHORUS FILTERED REACTIVE 
•g/L 



R 

T 

R 

T 

R 

I 

R 

T 

ft 

T 

R 
I 

R 
I 

R 
T 

ft 

T 

R 

I 



t 9 



85 



JAN 



FEB 



0.14 
0.86 

130.8 
130.7 

8.05 
8.10 

0.35 
0.35 

<.005 
<.00f 

0.20 
0.30 

8.14 
7.83 

<.01 
<-.01 



0.16 
0.93 

131.6 
132.2 

8.25 
8.30 

0.55 
0.45 

0.015 
< . 005 

0.30 
0.20 

8.11 
7.70 

<.01 
<.01 



APR 



HAY 



0.12 
0.78 

129.5 
L29.5 

8.48 
J8.33 

0.48 
0.40 

c005 
c.005 

0.30 
0.30 

8.43 
8.04 

<.01 
<.01 



JUNE 



JULY 



0.16 
0.77 



AUG 



0.15 
0.78 



128.0125.5 
128.5126.6 

8.25 J. 40 



SCPT 



8.38 

0.30 
0.30 

0.01 
K.005 

0.35 
0.25 

8.48 
7.98 

<.01 
<.01 



P. 30 

0.25 
: .05 

<.005 
<.005 

0.30 
0.40 

8.18 
7.75 

<.0.1 
<.01 



0.14 
1.01 

132.0 
133.0 

8.30 

8.30 13.45 



OCT 



0.14 
0.80 

130.0 
129.0 

8.30 



NOV 



0.14 
1.06 



0.40 
0.40 

<.005 
<.005 

0.30 
0.30 

7.07 
7.59 

<.01 
<.01 



0.25 
0.20 

0.01 
fc.005 

0.30 
0.20 

8.24 
7.76 

<.01 
<..01 



DEC 



nA 
0.90 



126.0 NA 
128.0132.0 

8.20 NA 
8.35 Ib.40 



0.25 
0.30 

< . 005. 
(.005 

0.30 
0.20 

8.00 
7.57 

<.01 
<.01 



NA 
0.30 

NA 
<.005 

NA 
0.20 

HA 
7.78 

NA 
<.01 



DWSP 
DETECT ION 
LIMIT* 



0.01 
■9/L 

0.5 
■9/L 

0.05 
■9/L 

0.05 
•9/L 

0.005 
■9/L 

0.1 
■9/L 



0.01 
■9/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



I FTU 



2.4 
■9/L 



10 ag/L 
at N 

1 ag/L 
•s N 

0.15 

■9/L * 






NA - data not available 



PLAHI 



BURLINGTON 



MTOS 
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1-YEAR SUMMARY ( 
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GENERAL CHEMISTRY (Cont'd) 



PHOSPHORUS TOTAL 
■9/L 



SODIUM 



■9/L 



TOTAL SOLIDS 



TURBIDITY 



HETALS 



ALUMINUM 



ARSENIC 



BARIUM 



BERYLLIUM 



BORON 



CADMIUM 



■9/L 



F1U 



■9/L 



■9/L 



■9/L 



•9/L 



■9/L 



JAN 



0,02 
0.02 

12.8 
12.5 



0.57 
0.05 



i » 85 



FEB 



MAR 



0.06 
0.05 

13.6 
14.2 



6.6 
0.32 



APR 



HAV 



0.01 
0.01 

13.9 
13.8 



1.25 
0.29 



JUNE 



JULY 



< .01 
0.02 

13.0 
12.9 



AUG 



0.90 
0.35 



0.02 
0.02 

11.6 
12.0 



1.92 
0.21 



SEPT 



0.02 
0.02 

13.0 
12.6 



0.71 
0.16 



OCT 



<.01 
<.01 

12.6 

12.5 



0.91 
0.24 



NOV 



0.02 
<.01 

12.5 
12.5 



1.76 
0.13 



DEC 



NA 
0.02 

NA 
13.2 



NA 
0.12 



DMSP 
DC TEC I ION 
L1MII» 



0.01 
■g/L 

0.1 
•9/L 

1 
•9/1 

0.01 
FTU 



0.003 
■9/L 

0.001 
■9/L 

0.001 
■9/L 

0.001 
■9/L 

0.02 
■9/L 



l! 



0.0003 
'9/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



1 
FTU 



0.05 
■g/L 

1 

■9/L 



5 
■9/L 

0.005 
■9/L 



NA - data not available 



5 
•o 

- U 



















MTOS 






















- 






PIAMI BURLINGTON 


HATER DUALITY - 1-YFM SUMMARY ( 


1985 ) 


Ptg« * 














1 9 85 




DMSP 


DRINKING 








METALS (Cont'd) 










DETECTION 
LIMIT* 


MATER OBJ/ 
GUIDELINE* 






JAN 


FEB 


MM 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 






CHROMIUM 


■g/L 


R 
T 


























0.001 
•9/L 


0.05 
•9/L 






COBALT 


■g/L 


R 

T 


























0.001 
■9/L 








COPPER 


■g/L 


R 

T 


























0.001 
•9/L 


1 
■9/L 




■ 


CYAN IOt 


•9/L 


ft 

T 


























0.001 
•9/L 


0.2 

■9/L ! 






IRON 


■9/L 


R 
T 


0.03 
0.01 




0.31 
0.01 




0.04 
0.01 




0.01 
0.06 


.030 
c.005 


.017 
.009 


.013 
<.005 


.089 
.013 


.012 
.053 


0.002 
•9/L 


0.3 

■9/L e 






LEAD 


■gA 


1 


























0.003 
■9/L 


0.05 
■g/L 






MANGANESE 


■g/L 


R 

T 






- 




















0.001 
■9/L 


0.05 
■9/L 






MOLYBDENUM 

MERCURY 
NICKEL 


■9/L 
U9/L 
■9/L 


1 

R 

T 

R 

1 




• 






















0.001 

■g/L 

0.01 
ug/L 

0.002 
■g/L 


1 

ug/L 


$ 




























— ■ 
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HETAIS (Cont'd) 



SELENIUM 



STRONTIUM 



■g/L 



•g/L 



TIN 



(no units available) 



URANIUM 



VANADIUM 



ZINC 



PURGE ABLE S 



BENZENE 



RROMOFORH 



■g/L 



■g/L 



»g/L 



ug/L 



ug/L 



CARBON TETRACHLORIDE 

ug/L 

CHL0R0BEN7ENE 

ug/L 



1 9 



85 



JAN 







2 









FEB 



MAR 



APR 



MAV 








2 










JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DHSP 
DETECTION 
LIMIT* 



O.OOl 
•g/L 

0.001 
■g/L 



0.002 

■g/L 

o.ooi 
■g/L 

0.001 
■g/L 



1 
ug/L 

1 
ug/L 

1 
ug/L 

1 
ng/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



0.01 
■g/L 



.02 
■9/L 



5 

■9/L 



to 




ug/L h 




350 




ug/L ♦ ♦ 




3 




ug/L 1< 




100-300 




ng/L h* 




. 


-* 

-• 
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MATER QUALITY 
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1985 



Page 6 



PURGE ABIES (Cont'd) 



CHLOROD | BROHOME THAHE 
ug/L 



CHLOROFORM 



ug/L 



1.2-DICHLOROBENZENE 

ug/t 

1,3-DtCHLOROBENZEHE 
U9/L 

1,4-DICHLOROBEMZENE 
ug/L 

D I CHLOROBROMOME THAHE 
ug/L 

1,1-DICHLOROE THANE 
ug/L 

1,2-DICHLOROETHANE 
ug/L 

1,1-DICHLOROETHVLENE 
ug/L 

T , 1 , 2-DICHLOROETHVLEHE 
ug/l 



JAN 




7 


12 











10 


















FEB 



t » 8_5_ 




2 



7 




5 



APR. 




6 


10 











9 
















HAY 








1 



JUNE 





1 



JULY 









5 


5 








9 


24 



AUG 




12 



SEPT 





5 


23 




18 



OCT 





5 



11 





11 



NOV 




5 


21 




14 



DEC 




7 


17 





12 



DHSP 
DETECTION 
LIMIT* 



t 

ug/L 

1 
ug/L 

1 
«9A 

1 
ug/L 

1 
ug/L 

1 

ug/L 

1 
ug/L 

i 
ug/L 

1 
ug/l 

1 

ug/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



350 

ug/L ♦♦ 

ug/L +♦ 

400 

ug/L « 

400 

ug/L • 

400 

ug/L c 

350 
ug/L •* 



10 
ug/L 

.1 
ug/L 
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PURGE ABLES (Cont'd) 



DICHLOROHE THANE 
ug/L 

1.2 DICHLOROPROPANE 
U9/L 

EtHYLBENZEHE 

ug/L 

ETHYLENE DIBROHIOE 

ug/L 

M-XYLENE 



O-XVLENE 



P- XYLENE 



TOtUENE 



"9/L 



ug/L 



ug/L 



1,1,2 , 2-1C1RACHLOROETHANE 
ug/L 

TETRACHLOROETHYLENE 
ug/L 



1 9 85 



JAN 





































FEB 



APR 


































HAY 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DWSP 
DETECTION 
LIMIT* 



5 

ug/L 

1 
ug/L 

1 

ug/L 



1 
ug/L 



1 ug/L 



1 
ug/L 

1 
ug/L 

1 
ug/L 

1 
ug/L 



DRINKING 
HATER OBJ/ 
GUIDELINE' 



40 
ug/L 



1«00 
ug/L 



620 

ug/L 

(20 
U9/L 

620 
ug/L 

100 

ug/L 

1.7 
ug/L 

10 
ug/L 










P1AMT 


BURLINGTON 
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l » 85_ 










DMSP DRINKING 
DETECTION HATCH OBJ/ 




'A 


PURGE ABLE S (Cont'd) 




JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE 1 






T.1.1-TRICHL0R0E THANE 
«9/L 


R 
I 






























1 
ug/L 


1000 
ug/L c 






1,1,2-TRlCHLOROETHAME 
ug/L 


R 
T 












p 
















■ 


1 

ug/l 


6 

ug/L • 






TRICHLOROETHYLENE 

ug/l 


R 
1 






























1 

ug/L 


30 

ug/L h 






TOTAL TRIHALOHE THANES 
og/L 

TR 1 F LUOROCHLOROTOLUEHE 
U9/L 

1 

ORGANOCHLORINES 


R 
1 

R 
T 



10 










14 


. 
26 







2 





20 




41 



48 



27 



39 



36 


3 

ug/L 

T 
ug/L 


350 

ug/L ♦♦ 

• 






ALDRIN 

ng/L 


R 
T 


<1 
<1 














<1 
<1 


<1 
<1 






<1 
<1 


I 
ng/L 


TOO 

ng/L •* 




, 


ALPHA 6HC 

ng/L 


R 

1 


5 
6 














<1 
<1 


2 
3 






3 
4 


1 

ng/L 


TOO 

ng/L e 


■ 




ALPHA CttlOROANE 

ng/L 


R 
1 


<2 
<2 














<2 
<2 


<2 
<2 






<2 
<2 


2 
ng/L 


;oo 

ng/L •*• 




• 


BETA BHC 

ng/L 

DIELORIN 

ng/L 


R 
T 

R 
T 


<1 
<1 

<2 
<2 














<l 

<2 
<2 


<1 

2 

<2 
<2 






<l 
<1 

<2 
<2 


1 
ng/L 

2 

ng/L 


300 

ng/L c 

;oo 

ng/L *• 




























s 























to 
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ORCANOCHLORINES (Cont'd) 



ENDR1N 



ng/L 



GAMMA CHLORDANE 

ng/L 

HEPTACHLOR EPOXIDE 
r>9/L 



HEPTACHLOR 



ng/L 



HEXACHLOROBEMZENE 
ng/L 

HCXACHLOROBUTADtENE 
ug/L 

HE XACHLOROE THANE ■ 
ng/L 



LINDANE 



n9/t 



METHOXVCHLOR 



HIRtX 



ng/L 



ng/L 



1 9 8_5_ 



JAN 



<4 
<4 

<2 

<2 

< 1 
<1 

< 1 

< 1 

< 1 

<1 

<1 

1 

< 1 
3 



FEB 



<5 
< 5 

< % 

<5 



APR 



MAY 



JUNE 



JULV 



AUG 



<4 
<4 

<2 
<2- 

<1 
<1 

<1 
<1 

<1 

< 1 

< 1 

< 1 

< 1 

< 1 



< 5 

< 5 

<5 
<5 



SEPT 



<4 

<2 
<2 

< 1 

<1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 



< 5 

< 5 

< 5 

< 5 



OCT 



NOV 



DEC 



<4 
<4 

<2 
<2 

< 1 

<1 

<1 

< 1 

<1 
<1 

< 1 

< 1 

< 1 

< 1 



< 5 

< 5 

« 5 

< 5 



DWSP 
DETECTION 
LIMIT* 



4 

ng/L 

2 
ng/L 

1 
ng/L 

1 

ng/L 

T 
ng/L 



1 
ng/L 

1 

ng/L 

5 
ng/L 

5 

ng/l 



DRINKING 
HAIER OBJ/ 
GUIDELINE 1 



200 

ng/t 

TOO 

ng/L *" 

3000 ♦♦♦ 
ng/L 

1000 
ng/L ♦♦♦ 

10 

ng/L h 



19000 
ng/L 

nooo 

ng/L 

100000 
ng/L 



-o 



PLAN! 



BURLINGTON 
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ORGANOCHLORINES (Cont'd) 



OCTACHLOROSTVRENE 
ng/L 



O.P-DOT 



ng/L 



OXYCHLORDANE 



PCB TOTAL 



ng/L 



ng/L 



PENTACIIL0R0BEh7ENC 
ng/L 



P.P-ODD 



P.P-DOE 



p,p-oor 



ng/L 



ng/L 



ng/L 



1,2,3,1-TETRACHLOROBEWENE 
ng/L 

1,2,3,5-TEIRACHLOROBEMZENE 
ng/L 



R 
T 

R 
T 

R 
1 

R 

T 

R 
T 

R 
F 

R 
T 

R 
I 

R 
1 

R 

I 



I 9 



85 



JAN 



< 1 

< 1 

< 5 

< 5 

< 2 

< 2 

< 20 

< 20 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 1 



FEB 



MAR 



APR 



MAY 



JUNE 



JULY 



AUG 



< 1 

< 1 

< 5 

< 5 

< 2 

< 2 

< 20 

< 20 

< 1 

< 1 

< 5 

< 5 



NA 
NA 

5 
5 

1 
1 

1 

1 



SEPT 



< 1 

< I 

< 5 

< 5 

< 2 

< 2 

< 20 

< 20 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 



OCT 



NOV 



OEC 



< 1 

< 1 

< 5 

< 5 

< 2 

< 2 

< 20 

< 20 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 5 

< 5 



DWSP 
DETECTION 
LIMIT* 



J 



1 
ng/L 

ng/L 

2 
ng/L 

20 
ng/L 

1 
ng/L 

5 

ng/L 

1 
ng/L 

5 
ng/L 

I 
ng/L 

1 
ng/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



10000 
ng/L 



3000 
ng/L 



74000 
ng/L 



t!^[)3 t «toitt t ai ^^P 



31 

T3 



bl 
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BURLINGTON 
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1 9 85 


DWSP 
DETECT ION 


DRINKING 
MAI t ft OBJ/ 
GUIDELINE 1 


ORGAMOCHLORINES (Cont'd) 




JAN 


FEB 


HAD 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LtMII* 


1,2.4,5-TETRACHlOROBENZENE 
ng/L 


R 
1 


< 1 

< 1 














< 1 

< 1 


< 1 
17 






* 1 

* 1 


1 
ng/L 


3*000 
ng/l « 


THIODAN 1 

ng/L 


R 

T 


























2 
ng/L 


71000 
ng/L «• 


THIODAN 11 

ng/l 


R 

T 


■ 
























4 
ng/L 


74000 
ng/L •• 


THIODAN SULPHATE 

ng/L 


R 

T 


























4 

ng/L 




TOXAPHENE 


R 












- 


















(no unlit avaiUblo) 


T 






























1 , 2, 3-TR ICHL0R08ENZEHE 
ng/L 


R 
T 


< 5 

< 5 














< 5 

< 5 


< 5 

< 5 






< 5 

< 5 


5 

ng/i 


10000 
ng/L y 


1,2,4-TRtCHiOROBEWENE 
ng/L 


R 
T 


< 5 

< 5 














< 5 

< 5 


< 5 

< 5 






< 5 

< 5 


5 
ng/L 


15000 
ng/L y 


1,3,5-TRICMLOROBENIENE 
ng/L 


R 
T 


< 5 

< 5 














< 5 

< 5 


< 5 

< 5 






< 5 

< 5 


5 
ng/L 


10000 
ng/L » 


2,3,6-TRICHLOROTOLUENE 

ng/L 


R 

T 


< 5 

< 5 














< 5 

< 5 


< 5 
5 






< 5 

< 5 


5 
ng/L 




2,4,5-TRlCHLOROTOLUENE 

ng/L 


R 
T 


< 5 

< 5 














< 5 

< 5 


< 5 

< 5 






< 5 

< 5 


5 

ng/t 


10000 
ng/L g 



> 



PtAHT 
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OflGANOCHLORINES (Cont'd) 



2,6,A-TRICHLOR0TOLUENE 
■g/L 

1RIAZINES 



AlACHLOR 



AME TRINE 



ATRATONE 



A1RAZIHE 



BLADE X 



HEIOIACHLOR 



PROMETONE 



PROME1RYNE 



PROPAZINE 



"9/L 



ng/L 



ng/L 



ng/L 



ng/L 



ng/L 



ng/L 



ng/t 



ng/L 



1 »85 



JAN 



< 5 

< 5 



FEB 



APR 



MAY 



JUNE 



JULY 



AUG 



< 5 

< 5 



SEPT 



< 5 

< 5 



OCT 



NOV 



DEC 



< 5 

< 5 



DWSP 
DETECTION 
LIMIT* 



5 
ng/L 



50 
ng/L 



50 
ng/L 

50 
ng/L 

50 
"9/1 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



50 


motto 


ng/L 


ng/L 


100 


10000 


«9/L 


ng/L 



1000 
ng/l 



> 

TJ 
TJ 



MPOS 



PLANT 



BURLINGTON 
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IRIAZINES (Cont'd) 



SENCOR 



StMAZINE 



l»9/L 



ng/t 

SPECIAL PESTICIDES 



2,1-D 



ng/l 



2.1-D BUTVRIC ACID 
ng/L 



DICAMBA 



ng/L 



PENTACHLOROPHENOl 
ng/t 



PICLORAH 



ng/L 



2,1-0 PROPIONIC ACID 
ng/L 



SILVtX 



ng/l 



2.1. W 



ng/L 



P 

I 

A 

T 



R 

T 

R 

1 

R 

T 

R 

1 

R 

T 

R 

T 

R 

T 

A 

1 



JAM 



FEB 



I » 85 



APR 



MAV 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DMSP 
DETECTION 
LIMIT* 



100 
ng/L 

50 
ng/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



10000 
ng/l 



100 


100000 


«»9/L 


ng/L 


200 


1(000 


l»9/L 


ng/L 


100 


a tooo 


ng/L 


ng/L 


50 


ioooo 


ng/L 


ng/L 


100 




«9/l 




100 




ng/L 




50 


10000 


ng/L 


ng/L 


50 




ng/L 





> 

-o 



M 



wros 





PLAMI 


BURLINGTON 


MATER QUALITY - 1-YEAR SUMMARY ( 1985 1 
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1 * &5_ 


DMSP 
Df TFCTION 


DRINKING 
MATER OBJ/ 
GUIDELINE* 






SPECIAL PESTICIDES (Cont'd) 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 






2,3,«I,5-TE1RACHLOROPHENOL ■* 
ng/L T 

2,3,5,6-TETRACHLOROPHENDL R 
ng/L T 

2,3,4-TRICHLOROPHENOL R 
ng/l T 

2.4,5-TRICHLOROPHENOl R 
ng/L T 

2,«l,6-TRICHLOROPH£NOL R 
ng/L T 




■■■■ 








• 














50 
ng/L 

50 

ng/L 

100 
ng/L 

50 
ng/L 

50 
ng/L 


10000 
ng/L h 






ORGANOPHOSPHOROUS PESTICIDES 

DIAZINON R 
ng/L T 

OICHIOROVOS " 
ng/L T 


























50 

ng/L 


14000 
ng/L 






DURSBAN A 

ng/l I 

ETH10N R 
ng/L T 

CUTHION R 




■ 




























. 


ng/L T 


























1 


5 
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ORGANOPHOSPHOROUS PESTICtOES ICont'dJ 



MALATHION 



ng/L 



HETHYLPARATHION 
ng/L 

METHYLTRITHION 
ng/t 



HEVINPHOS 



PARATHION 



PHORSATE 



RELDAH 



RONHEL 



MASS SPEC. 



ng/L 



ng/L 



ng/L 



ng/L 



ng/L 



OI-H-BUIYL PHTHALATE 
U9/L 



JAN 



1 9 85 



EEB 



APR 



MAY 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DWSP 
OETECTION 
LIH11* 



DRINKING 
MATER OBJ/ 
GUI DEL I HE 1 



50 
ng/L 



50 
ng/L 



O.T 

ug/L 



7000 
ng/L 



35000 
ng/L 



11000 
ug/L 



I 



§ 



8 



■V 



PUNT 



BURLINGTON 



MPOS 
WHR QUALITY - 1-YEAR 



1985 



Pag* 16 



MASS SPEC. (Cont'd) 


It 85 


DHSP 
DETECTION 
LIMIT* 


DHINKIHO 
WATER OBJ/ 
GUIDELINE* 


. JAN 


FEB 


NAN 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


N-DICHLOROMETHYLEHE- 
PENTACHLOROANALINE 
«9A 


R 

T 


























0.1 
«9A 




OtPHENYL ETHER 

ug/L 


1 


























0.1 
ug/L 




FLUOR ANTHEME 

ug/L 


R 

T 


























0.1 
ug/L 


- 


HEXACHLOROPROPEHE 
ug/L 


R 

T 


























0.1 
ug/L 


■ 


METHYL PHEHANTHRENE 
u 9 /L 


R 
I 


























0.1 
ug/l 




NAPHTHALENE 

U9/L 


R 

t 


























0.1 
ug/L 




PENTACHLOROBUTADIENE 
U9/L 


H 

T 


























0.1 
ug/L 




PENTACHLOROPROPANE 
ug/L 


R 

T 


, 
























0.1 
ug/L 




PENTACHLOROPROPENE 
ug/L 


R 
T 






• 




















0.1 

ug/L 




PYRENE 

«9/l 


R 

I 


























0.1 
ug/L 








- 






























PLANT 



BURLINGTON 



MPOS 
MATER QUAI I IV - 1-YEAR SUMMARY ( 



1985 



Page IT 



MASS SPEC. (Cont'd) 



TETRACHL0R8UTANE 

ug/L 

TETRACHLOROBIPHENYL 
ug/L 

BACTERIA 

RAW WATER: 

TOTAL COL I FORM HF 

count/100*L 

tOTAL COL I FORM BKGD 
count/aL 

FECAL COL I FORM HF 

count/IOOiL 

a 

STANOARD PLATE COUNT HF 
count/IOOBL 

TREATED WATER i 

PRESENT/ABSENT TEST 



TOTAL COL I FORM BACKGROUND HF 
counl/IOOaL 



R 

I 

R 

T 



T 9 



85 



JAN 



309 



1247 



25 



FEB 



17 



38 



74 107 226 



<2 



< 2 



APR 



HAY 



28 



< 2 



16 



129 



< 2 



JUNE 



11 



142 



< 2 



JULY 



295 



AUG 



79 



SEPT 



698 r*5000 



23 



12 



28 



1428 



12 



OCT 



NOV 



DEC 



35 



412 



943 



2530 



116 



38 



200 



DWSP IDRTNK1NG 
DETECTION MATER OBJ/ 
LIMIT* GUIDELINE 1 



0.1 
ug/L 

0.1 

ug/L 



0/0. T 



500 



OMDO 
Bactl 



5 



CO 



PLANT 



BURLINGTON 
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BACTERIA (Cont'd) 



TREATtO WATER : (Cont'd) 

FECAL COLIFORM HF 

count/IOOal 

STANDARD PLATE COUNT HF 
count/100>L 

IF PRESENT/ABSENT TEST POSITIVE : 

COL I FORM P/A 



FECAL COL I FORM P/A 



£. COL I P/A 



AROMONAS P/A 



STAPH. AUREUS P/A 



JAN 



1 9 



85 



FEB 



AOKWA/eal 



APR 



MAY 



JUNE 



JULV 



AUG 



SEPT 



OCT 



NOV 



DEC 



DHSP 
DETECIION 
LIMIT* 



DRINK INQ 
HATER OBJ/ 
GUIDELINE 1 



ODHO 
Bactl 






TABLE 5 J. 



WATER QUALITY 1-YEAR SUMMARY 1984 



TABLE 5.2 



PLANT BURLINGTON 



wros 

mai en QUALITY - 1-VIM 
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GENERAL CHEMISTRY 



GENERAL CHEMISIRV 



ALKALINITY 



■9/L 



AMMONIUM TOTAL 

■g/L 



CALCIUM 



CHLORIDE 



•9/1 



■9/1 
COLOUR TCU 



COMOUCTIVITV 

uaho/ca 

MELD CHLOR INC (COMBINED) 

•9/1 

FIELD CHLORINE (FRIE| 

•g/i 

FIELD CHLORINE (TOTAL) 
•9/L 

FIELD PH 



JAN 



FEB 



99JI 
93.4 

<0.1 
<0.1 



28.6 
29.8 

8.0 
3.5 

347 
354 



1 » 84 



APR 



MAY 



JUNE 



95.4 
90.6 

<.05 
<.05 



26.6 
28.2 

3.0 
1.5 

320 
328 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DWSP 
DETECTION 
LIMIT* 



0.1 
■g/L 

0.05 
■g/L 

0.1 
■g/L 

0.2 
■9/t 

0.5 
TCU 

0,01 
UMHO/CM 

0.1 
■9/1 

0.1 
■9/L 

0.1 
■g/L 

0.2 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



290 

5 
ICtf 






PIANT 



BURLINGTON 
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GENERAL CHEHISTRV (Cont'd) 



FIELD TEMPERATURE 

FIELD TURBIDITV 
F1U 



FIUORIOE 



HARONESS 



MAGNESIUM 



HI IRATE 



NITRITE 



■9/1 



■9/L 



■g/L 



■9/L 



■9/L 



NITROGEN TOTAL KJELOAHL 
■g/L 

PH 



PHOSPHORUS FILTERED UEACTIVE 
■9/L 



R 

I 

A 

T 

R 
1 

R 

T 

R 

I 

R 

1 

R 

T 

R 

T 

R 

I 

R 

I 



1 » 



84 



JAN 



FEB 



0.14 
0.98 

138.7 
138.1 

9.0 
9.1 

0.5 
0.4 

0.01 
0.01 

0.6 
0.2 

8.04 
7.84 

<.02 
0.02 



APR 



MAV 



JUNE 



0.15 
1.04 

132.8 
133.2 

8.9 
8.7 

<.05 
<.05 

0.01 
<.005 

0.3 
0.4 

8.66 
7.64 

<.01 

<.01 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DWSP 
OETECTION 
LIMIT* 



DRINKING 
MAIER DIM/ 
GUIDELINE 1 



0.01 
■9/L 

0.5 
■9/L 

0.05 
■9/L 

0.05 
■9/L 

0.005 
■9/L 

0.1 

■9/L 



O.OI 
■9/L 



1 FTU 



2.1 
■9/L 



10 Bg/L 
■■ N 

1 "9/L 
■t H 

0.15 

■9/L * 



$ 



V 



PLANT 



BURLINGTON 



HATER QUALITY - 1-YEAR SUMMARY ( 



1984 
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GENERAL CHEMISTRY (Cont'd) 



PHOSPHORUS TOTAL 
■g/L 



SODIUM 

TOTAL SOLIDS 

TURBIDITY 

METALS 
ALUHINUH 

ARSENIC 

BARIUM 

BERYLLIUM 

BORON 

CADMIUM 



•g/l 



ig/L 



F1U 



•9/L 



•g/L 



■g/L 



■g/L 



■g/L 



■g/L 



1 » _M 



JAN 



fEB 



O.OE 
0.01 

15.5 
16. C 



31. C 
0.35 



APR 



MAY 



JUNE 



0.06 
0.05 

13.6 
13.5 



1.72 
1.26 



JULY 



AUG 



SEPT 



OCT 



MOV 



DEC 



DMSP 
DETECTION 
LIMIT* 



0.01 
■g/L 

0.1 
■g/L 

1 

■g/L 

0.01 
FTU 



0.001 
■g/L 

0.001 

■g/L 

0.001 

•g/L 

0.001 

■g/t 

0.02 

•g/L 

0.0003 

■g/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



1 
FTU 



0.03 
■g/L 

1 
■g/L 



5 
■g/L 

0.005 
■g/L 





» 


PLANT 


BURLINGTON 




NPOS 
HATER QUALITY - 1- YE All SUMMARY ( 


1984 ) 






P»9» * 








1 9 M- 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 
GUIDELINE 1 




METALS (Cont'd). 




JAN 


FEB 


MAM 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


. CHROMIUM 


■g/L 


R 

I 


























0.001 
■9/L 


0.05 
■9/1 


COBALT 


■g/L 


R 

T 










■ 
















0.001 

■g/L 




COPPER 


■g/L 


R 

T 


























0.001 
•g/L 


1 
•g/L 


CYANIDE 


■g/L 


R 

T 


























0.001 
■g/L 


0.2 
■9/L 


IRON 


■g/L 


R 

T 


- 


1.45 
<0.01 








0.06 
0.U3 














0.002 
■9/L 


0.3 

■g/L c 


LEAO 


•9A 


R 

T 


























0.003 
■9/L 


0.05 
■9/L 


MANGANESE 


•g/L 




■ 
























0.001 

■g/L 


0.05 
■g/L 


MOLYBDENUM 

■ 


•g/L 


R 

1 


























0.001 
■g/L 




HEftCURV 


ug/L 


R 

T 


























0.01 
ug/L 


1 
ug/L 


NICKEL 


■9/L 


R 

1 


























0.002 
■g/L 



































% 



8 



wos 



plami BURLINGTON 



NAUR QUALITY - 1-YEAR SUMMARY ( 1984 



P»ge 5 



HETAIS (Cont'd) 



SELENIUM 



St ROM HUH 



■g/L 



■g/L 



TIM 



(no units available) 



URANIUM 



VANADIUM 



■g/L 



■9/L 



ZINC 






■g/L 


PURGEABLES 




BENZENE 


» 


- 


ug/L 


BROMOFORM 




- 


"9/L 


CARBON TEIRACHLORIDE 




«g/L 


CHLOROBENZEHE 




ug/l 



JAN 



FEB 



i 9 _84 



APR 



HAV 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DWSP 
DETECTION 
LIMIT 4 



o.oot 

■g/L 
O.OOI 

■g/L 



0.002 
•9/L 

0.001 

■g/L 

0.001 

■g/L 



i 

ug/L 

i 

ug/l 

1 
ug/L 

1 

og/L 



DRINKING 
MATER OBJ/ 
GUIOELINE 1 



0.01 

•g/L 



.0? 

■g/L 



5 
■9/L 



10 
ug/L 

350 
ug/l 

3 
ug/L h 

100-300 
ng/L h' 






PLANT 



BURLINGTON 



wos 

WATER QUALITY 



1-VCAR 
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PURGE ABIES (Cont'd) 



CHLOROD I BROMOHE THANE 
«9/L 



CHLOROFORM 



ug/L 



1,2-DICHLOROBENZENE 
u»/L 

1,3-OICHLOROBENHNE 
ug/l 

1,4-DICH10R0BENZENE 
ug/L 

D 1CHL0ROBROHOHE THANE 
ug/L 

1,1-0 I CHLOROE THANE 
u 9 /L 

1,2-OtCHLOROE THANE 
ug/L 

1,1-D1CHL0R0ETHVLENE 
U9/L 

T,T,2-D1CHL0R0ETHYLEME 
ug/L 



1 

« 

T 

R 

T 

R 

I 

R 

1 

R 

1 

R 

T 

R 

1 

R 
T 

R 

I 



JAN 



FEB 



APR 



J » S4_ 



HAY 




5 



JUNE 









3 











6 






JULY 



AUG 



SEPT 



OCT 



NOV 





3 


8 



DEC 




2 



6 



DNSP 
DETECTION 
LIMIT* 



1 
ug/L 

T 

ug/l 

T 
ug/L 

T 

ug/L 

1 
ug/L 

1 
ug/L 

1 
ug/L 

T 
ug/L 

1 . 
ug/L 

1 
ug/L 



OfllNKING 
MATER OBJ/ 
GUIDELINE 1 



J50 
ug/L 

ISO 

ug/L 

.400 
ug/L 

400 

ug/L 

400 

ug/L 

350 
«9/L 



TO 

ug/L 

.3 
ug/L 



5 



MPOS 







PLANT 


BURLINGTON 




HATER QUALITY - 1 WAR SUMMARY ( 


1984 




» 














■ 
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l 9 fi4_ 


DWSP 

flFIFCT IDH 


DRINK INS 
WATER OBJ/ 
GUIDELINE 1 




■- 


PURCEABLES (Cont'd) 




JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 






DICHLOROHE THANE 
ug/L 


R 

T 


























5 
ug/L 


40 

ug/L C 






1.2 DICHLOROPROPANC 
ug/L 

ETHYLBENZENE 

ug/L 

ETHYLENE DIBROHIDC 
ug/L 


R 

T 

R 

1 

« 

T 


























1 
i»9A 

1 
ug/L 


moo 
ug/L • 






M-XVLENE 

U9/L 

O-XYLENE 

ug/L 

P- XYLENE 

• ug/l 


R 
T 

■ 

T 

R 
T 


























1 
U9/L 

T ug/L 

1 
ug/L 


620 

ug/L c 

620 

ug/L e 

610 
ug/L c 






TQLUENE 

«9/L 

1,1,2 , 2-TE 1RACHLOROETHANE 

ug/l 

TETRACHLOROETHVLENE 
ug/L 


R 
T 

R 
1 

R 
T 


























1 
i»9/t 

T 

U9/L 

1 

«g/L 


100 
ug/L c 

1.7 

ug/L • 

TO 

ug/L h 


1 

"0 


























o-k 















PIJWT 



MPOS 

BURLINGTON wnR duality - 1-VEAR summary | 1984 
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PURGE ABLE S (Cont'd) 



1 , t , 1 - TR I CHLOROE THANE 
ug/L 

1,1.2-TRICHIOROE THANE 
ug/L 

TRICHLOROETHVLENE 
"9/L 

TOTAL TR I HALOME THANES 

TR I FLUOROCHLORO TOLUENE 
ug/L 

ORGAHOCHLORINES 

ALDR1N 



ALPHA BHC 



ng/L 



ng/L 



ALPHA CHLOROANE 



1 » fi4_ 



JAN 



BETA BHC 






ng/L 


D1ELDRIN 






og/L 



FEB 



HAD 



APR 



MAY 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 




17 




12 



tmsp 

DETECTION 
LIMIT* 



1 . 
U g/L 

1 

ug/L 

1 

ug/L 

3 

ug/L 

1 
ug/L 



1 
ng/L 

T 
ng/L 

2 
ng/L 

1 
ng/L 

2 
ng/L 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



1000 
ug/L 

6 
ug/L 

30 

ug/L 

350 

ug/L 



700 
ng/L 

700 
ng/L 

700 

ng/J. "* 

300 

ng/L c 

700 

"9A " 



.1 



?PTf ' 



.■■■ , 



•wiim^nii _ ■ i.^- w^f,- I «y^?SKiaf.-T^a^ s 5C7=7r- J .3 



"H^^^^KfSfPIW^ r ,-. . 
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OftGANOCHLORINES (Cent '4) 


i » 84 


OHSP 
DEI EC HON 
LIMIT* 


ORINKINQ 
WATER OBJ/ 
GUIDELINE 1 


JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OC1 


NOV 


OEC 


E MOT IN 

ng/L 


R 


























* 
ng/L 


too 

ng/L 


GAMMA CHLORDANE 

«9/L 


R 

T 




■ 






















2 
ng/L 


roo 

ng/L "• 


HEPTACHLOR EPOXIDE 
ng/L 


R 

T 


■ 
























1 
ng/L 


1000 ♦♦♦ 
ng/L 


HfPlACKLOR 


R 

1 


< 


■ 


■ 




















.1 
ng/l 


1000 

ng/L ♦♦♦ 


HEXACHL0K08ENZENC 
ng/l 


R 

1 


- 


■ 






















1 
ng/L 


10 

ng/L h 


HEXACHLOII08UTAD1ENE 


R 






























ug/L 


T 






• 
























HE XACHLOROE THANE 
ng/L 


R 
■ I 






















■ 




1 

ng/L 


19000 
ng/L • 


LINDANE 

ng/L 


R 
1 


























1 

ng/L 


9000 
ng/L 


METHOXYCHLOR 

ng/l 


R 
1 
















■ 










5 

ng/L 


100000 
n9/L 


HIRCX 

ng/t 


R 

T 


■. 
























5 

ng/L 





MPOS 



PLANT 


BURLINGTON 


MATER QUALir 
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• 


. . - 


■ 


ORCANOCHLOR 1 MIS ( Con t ' d | 




1 9 _M. 




DWSP DRINKING 
DETECTION MlFR MM/ 




JAN 


FEB 


HAft 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


• 


OCTACHL0R0STVRENE « 
ng/L T 


























1 
ng/L 






O.P-DDT R 

ng/l ' 


























5 

ng/L ' *■■ 


30000 
ng/L d 




OXVCHLORDANE " 
ng/L 1 


























2 
ng/L 






PCB TOTAL * 
ng/L T 


























20 
ng/L 


3000 
ng/L t 




PENTACHLOROBENZENE R 

og/L 1 


























1 
ng/L 


74000 
ng/L • 




P.P-DDO R 
ng/L T 


























5 
ng/L 


d 




P.P-ODE R 
ng/L T 


























T 
ng/L 


d 




P.P-OOT R 
ng/L T 


























5 

ns/l 


d - 




1,2,3,1-TETRACHLOROBENZEME R 
ng/L T 


























T 

ng/L 






1,2,3,5-TETRACHLOROBENZENE R 
ng/L T 










'.. 


■ . 














, 1 
ng/L 




5 

* 

to 










■ 




• 






• - 


■ 











• «»*■ ■flMW. .'»,-j-. 



.«J- J - 1 1 ; ».P-r-T- ^,-1 






Jian i.^ T 
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ORGANOCHIORINES (Con I'd) 



1 , 2 , * ,5-1 ETRACHLOftOBENZENE 
ng/l 



THtODAN I 



THIOOAN II 



ng/L 



ng/l 



III 100 AN SULPHATE 
ng/l 

TOXAPHENE 

(no unlit available) 

1,2,3-TRICHLOROBENMNE 
ng/l 

1,2,*-TRICHLOR0BENZENE 
«J/L 

1,1.5-TRlCHLOROBCNZENE 
ng/L 

2,3,6-TRICMLOMTOLUENE 
ng/l 

2,«,5~TRICHLOROTQLUENE 
ng/l 



JAN 



rta 



1 9 84 



HAV 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



OCC 



DMSP 
DETECTION 
LIMIT* 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



1 
ng/L 

t 
"■A 

•> 
ng/L 

I 
09/1 



S 
"t/l 

5 

ng/L 

3 

ng/L 

5 

ng/L 

5 
ng/l 



laooo 
ng/l e 

riooo 
ng/L a* 

7*000 

ng/L aa 



10400 
ng/L 

15000 
ng/L 

10000 
ng/l 



10000 
ng/L 



5 

TJ 



■ * 



■; t-_ itaj 



PLAN! BURLINGTON 



M>OS 
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0RCAN0CHLORINES (Cont'd) 



2,6,A-TRICHLORqTOlUENE 
■g/L 

TRIAZINES 



ALACHLOR 



AHE TRINE 



ATRATONE 



AtRAZINE 



BLADE X 



HETOLACHLOR 



PROHE TONE 



PROHE tRYNE 



PROPAZINE 



ng/l 



ng/L 



ng/l 



ng/L 



ng/L 



ng/L 



ng/l 



R 

I 



i » M_ 



JAN 



FEB 



APR 



HAY 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DWSP 
DETECTION 
LIMIT* 



5 
ng/l 



50 
ng/L 



50 
ng/l 

too 

ng/l 



50 

ng/L 

50 
ng/L 

50 
ng/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



16000 
ng/L 

10000 

ng/l 



1000 
ng/L 



i 



■ l *^'t 1!U A, ^ ■ u'^wr^T-^ 



■K»,wrj. ..._»>, .."-!?> ...',.. ,'.' * ■; ■ • ._■■!>! ■ >■ ■■ »HII«lll(«»f LllI-PV^^piS;. , . " .J., 






PIAH , BURLINGTON 



MMER qwwuv - 1 YTAR 



I 1984 



P»g« IS 



TRIAZINtS (Cont'd) 



SEHCOR 



SIHAZIME 



ng/L 



ng/L 

SPECIAL PESTICIDES 

2,«l-l> 

ng/L 
-■ 
2,*-D BUTYRIC ACID 
ng/L 



DICAMBA 



ng/L 



PENTACHIOROPMIMOL 
ng/L 



PICI.ORAM 



ng/L 



2.H-D PROPIONIC ACID 

ng/L 



SILVEX 



2.«.5-T 



ng/L. 



ng/L 



JAN 



FEB 



1 9 84 



APR 



HAY 



JUNE 



JULY 



SEPT 



OCT 



NOV 



DEC 



DMSP 
DETECTION 
LIMIT* 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



100 

«g/t 

50 
ng/L 



10000 
ng/l 



too 


100000 


ng/L 


ng/L 


200 


11000 


ng/L 


ng/L 


TOO 


a looo 


n»A 


ng/L 


50 


10000 


ng/t 


ng/L 


100 




■•A 




100 




ng/l 




50 


10000 


ng/L 


ng/L 


50 




ng/l 





TJ 



PIAMt 



BURLINGTON 



Mf)S 



MATER QUALITY - 1-VEAR SUMMARY | 1984 



Page 14 



SPECIAL PESTICIDES (Cont'd) 



2 , 3 , 1 , 5- TETRACHLOROPMEMOL 

2,3,5.«-TETRACHLOROPHEMOL 
ng/l 

?,3,U-TRICHL0R0PHEN0L 
ng/L 

2 , 4 , 5- TR ICHL0ROPHEN0L 

2,(|,6-TRICHLOROPHENOL 
ng/L 

ORGANOPHOSPHOROUS PESTICIDES 



DIAZINOH 



ng/l 



OICHLOROVOS 



DURSBAH 



EtHION 



GUTHION 



ng/L 



ng/L 



ng/L 



ng/L 



R 

T 



R 

1 

ft 

I 

R 

T 



i 9 _J& 



JAN 



FEB 



MAR 



APR 



MAY 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



DHSP 
DETECTION 
LIMIT* 



50 
ng/L 

30 
ng/L 

100 
ng/L 

50 
ng/l 

50 
ng/L 



50 
ng/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



10000 
ng/l 



1*000 
ng/L 



% 



■ iW^JiW-^P^JMiU '-V '■ V p .^/J4t^p^?t:^-^^^w^w 



.-.7sTT^trT*n, 
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ORGANOPHOSPHOROUS PESflCIOES (Cont'd) 


1 •- fl4_ 


OHSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE 1 


JAN 


FEB 


MAR 


AfR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


MALATHION R 
ng/L T 














v 
















METHYLPARATHION R 
ng/L . T 










■ ■ 








. 








SO 
«»/L 


7000 
INJA 


METHYL TRIM ION R 
■tA * 






























MEV1NPH05 ' R 
ng/L T 






























PARATHION R 

ng/t T 


■ 
























5» 
ng/L 


35000 

ng/t 


PH0R8ATE R 
ng/L T 






























RELDAN ft 
ng/L 1 


■ 




























RONNEL R 
n»/t T 
















. 














MASS SPEC. 


























■ 




DI-H-BUIYL PHTHALATE R 
ug/L 1 


.. 
























0.1 
«9/l 


3MQ0 
ug/L • 


■ 










■ 






; 


















■■■iii^r**ii ') n 



_£-2Sb '£• " u&£dfe..Aci 
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MASS SPEC. (Cont'd) 


1 9 84 


ONSP 
DETECTION 
LtMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE 1 


JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


n-dichloromethylene- 
pentachloroanaline 


R 


























0.1 

ug/L 




ug/L 


T 




























' 


Dl PHENYL ETHER 

ug/L 


R 

T 


























O.T 

ug/L 




FLOOR ANIHENE 

ug/L 


R 

T 


























0.1 

ug/L 




HEXACHLOROPROPENE 
"9/L 


R 

T 


























O.T 

ug/L 




METHYL PHENAHTKREHE 

ug/l 


R 
I 


























O.t 
ug/L 




NAPHTHALENE 

ug/L 


R 

■ 

T 


























0.1 
ug/L 




PENTACHLOROBUTADIENE 
ug/L 


R 

T 


























0.1 
"9/L 




PENTACHLOROPROPANE 

ug/L 


R 

T 


























0.1 
ug/l 




PENTACHLOROPROPENE 
ug/L 


R 

1 


























0.1 
"9/L 




PYRENE 

ug/L 


R 
T 



























0.1 

ug/L 





I 



""I * : ^. .V 



..'»,. w', w*»?*" !w,"W' -»^3? jt.-^^-v-jtft -- — .-,-.'.'- ^: ■ ■._■'» - i. ^j.i , ™ | .«i« *i'"i»j««e»ip^"*=g:i^ggriifj 



■ r 



BURLINGTON 



WATER qUAUlV - 1-VtAR SW m MARV ( 



1984 



Page 1? 







I 1 84 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE 1 


MASS SPEC. (Cont'd) 




JAN 


FEB 


MM 


APR 


MAY 


JUNE 


JULY 


AUQ 


5EPT 


OCT 


NOV 


DEC 


TETRACHLORBUTANC 
ug/L 


T 


























0.1 
U»/L 


.. 


TC T R ACM10R0B 1 PHENYL 


R 
. I 


























• .1 

u»/i 




BACTERIA 




' 




























RAW WATER t 


, 




























• 


TOTAL COL 1 FORM MF 


R 


9 


47 


31 


28 


12 


3 


3. 


* 


26 


10 


26 


58 






count /100»L 


. 




























- 


TOTAL COLIFORM BKGD 


R 


22 


739 


233 


202 


36 


57 


71 


1420 


2275 


725 


1180 


251 






count/aL 


• 






























FECAL COLIFORM HF 


R 


<2 


9 


2 


<2 


<2 


<2 


<2 


<2 


2 


<2 


3 


4 


• ■ 


0/0.1 


count/100«t 

• 






























■L 


STANDARD PLATE COUNT MF 


R 


























B 


500 


count/ IQOaL 
































TREATED WATER I 


■ 






























PRESENT/ABSENT TEST 


T 


A 


A 


A 


A 


A 


P 


A 


A 


A 


A 


A 


A 






TOTAL COLIFORM BACKGROUND MF 
count/1 OOmL 


T 









































OWDO 
Bactl 



5 
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BACTERIA (Cont'd) 



TREATED WATER : (Cont'd) 

FECAL COt I FORM HF 

courtt/lOOaL 

STANDARD PLATE COUNT HF 
count/IOOaL 

FF PRESEHT/ABSEHT TEST POSITIVE ; 

COL I FORM P/A 



FECAL COL I FORM P/A 



E. COL I P/A 



AROHONAS P/A 



STAPH. AUREUS P/A 



1 9 84 



JAN 



FEB 



MAR 



AOIOfA/eal 



APR 



MAY 



JUNE 



JULY 



AUG 



SEPT 



OCT 



NOV 



DEC 



OMSP 
DETECTION 
LIMIT* 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



ODMO 
Bactl 



L J 



-o 

i 

— * 



TABLE 5 J 
WATER QUALITY 3-YEAR SUMMARY 1984-1986 



TABLE 5.3 



NPOS 



. 


PLANT 


BURLINGTON 


HATER QUALII 


V - %-YI 


AH SUM 


AKV { 1 


984 - 


1986 


» 
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GENERAL CHEMISTRY 


1986 


1915 


19& 


19_ 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE' 


■ 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 




GENERAL CHEMISTRY 


































ALKALINITY 


R 


103.3 


93.3 


98.3 


98.1 


98.1 


95.8 


99.0 


95.4 


97.2 








0.2 






■9A 


T 


98.4 


89.4 


93,1 


94.6 


88.6 


91.6 


93.4 


90.6 


92.0 








■g/L 






AMHONIUM TOTAL 


R 


1.05 


<.05 


<.05 


0.05 


<.05 


<.05 


<0.1 


<.05 


<.075 








0.05 






■g/L 


T 


<.05 


<.05 


<.05 


<.05 


<.05 


<.05 


<0.1 


<.05 


<.075 








■g/L 






CALCIUM 

■g/L 


R 
I 


























0.1 
■g/L 






CHLORIDE 


R 


28.3 


24.3 


26.7 


26.9 


22.8 


24.9 


28.6 


26.6 


27.6 








0.2 


250 
■g/L 




■g/L 


T 


32.4 


25.8 


28.2 


29.3 


24.2 


26.1 


29.8 


28.2 


29.0 








■g/L 




COLOUR TCU 


R 


6.0 


<0.5 


2.9 


4.75 


2.0 


2.94 


8.0 


3.0 


5.5 








0.5 
TCU 


5 

TCU 






T 


1.5 


<0.5 


0.7 


2:0 


<0.5 


1.0 


3.5 


1.5 


2.5 










CONDUCTIVITY 


R 


343 


311 


333 


338 


312 


326 


347 


320 


334 








0.01 






uaho/ca 


T 


359 


315 


336 


347 


318 


330 


354 


328 


341 








UHHO/CM 






FIELD CHLORINE (COMBINED) 
■g/L 


R 

I 
















• 










0.1 
■g/L 


; 




FIELD CHLORINE (FREE) 
■g/L 


R 

I 


























0.1 

■g/L 






FIELD CHLORINE (TOTAL) 
■9/E 


R 
I 


























0.1 
■g/L 






FIELD PH 


R 
T 


























0.2 




% 


































& 
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GENERAL CHEMISTRY (Cont'd) 


19J6 


19_85 


!M* 


T9_ 


OWSP 
DETECTION 
LIMIT' 


DRINKING 
HATER OBJ/ 
GUIDELINE 1 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


FIELD TEMPERATURE 

•c 


R 
T 


















. 












FIELD TURBIDITY 
FTU 


R 
T 


























. 


1 FTU 


FLUORIDE 

■g/L 


R 
T 


0.17 
1.06 


0.12 
0.73 


0.15 
0.97 


0.16 
1.06 


0.12 
0.77 


0.14 
0.88 


0.15 
1.04 


0.14 
0.98 


0.15 
1.01 








0.01 
■g/L 


2.* 
■g/L 


HARDNESS 

■g/L 


R 

T 


137.5 
139.5 


125.5 
127.5 


133.6 
134.1 


132.0125.5 
133.0126.6 


129.2 
129.9 


138.7 
138.1 


132.8 L35.8 

133.2L35.7 








0.5 
■9/L 




MAGNESIUM 

■9/L 


R 

1 


8.85 
8.95 


8.10 
0. 20 


8.50 
8.51 


8.48 
8.45 


8.05 
8.10 


8.28 
8.32 


9.00 
9.10 


8.90 
8.70 


8.95 
8.90 








0.05 
■9/L 


c 


NITRATE 

•9/L 


ft 
? 


0.40 
0.45 


0.20 
0.20 


0.32 
0.29 


0.55 
0.45 


0.20 
<.05 


0.35 
0.30 


0.50 
0.40 


<.05 
<.05 


0.25 
0.20 








0.05 
■9/L 


10 «g/L 
•• N 


NITRITE 

■9/L 


R 

1 


0.10 

D.005 


<.005 
<.005 


0.02 

= .005 


0.015 
.005 


<.005 

= .005 


<.005 
<.O05 


0.01 
0.01 


0.01 
<.0O5 


0.01 
O.OOf 








0.005 
■9/L 


1 «9/L 
at N 


NITROGEN TOTAL KJELDAHL 
■9/L 


R 
T 


0.40 
0.40 


0.20 
<.20 


0.28 
0.20 


0.35 
0.40 


0.20 
0.20 


0.29 
0.26 


0.60 
0.40 


0.30 
0.20 


0.45 
0.30 








0.1 

■9/L 


0.15 
■9/L * 


PH 


« 
1 


8.38 
8.20 


7.86 
7.59 


8.23 
7.95 


8.48 
8.04 


7.87 
7.57 


8.18 
7.78 


8.66 
7.84 


8.04 
7.64 


8.35 
7.74 












PHOSPHORUS FILTERED REACTIVE 
■9/L 


R 
1 


0.04 
0.04 


<.01 
<.01 


<.01 
<.01 


<.01 
<.01 


<.01 
<.01 


<-01 
<.01 


<.02 
0.02 


<.01 
<.01 


<.015 
0.01 








0.01 
■9/L 




















1 











































$ 
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GENERAL CHEMISTRY (Cont'd) 



PHOSPHORUS TOTAL 
■g/L 



SODIUM 



•9/L 



TOTAL SOLIDS 



TURBIDITY 



METALS 



ALUHINUH 



ARSENIC 



BARIUM 



BERYLLIUM 



BORON 



CADMIUM 



■g/L 



FTU 



■g/L 



•9/L 



■g/L 



■g/L 



■g/L 



■9/L 



19 86 



MAX 



0.04 
0.02 

14.7 
14.9 



4.60 
0.78 



HIN 



<.02 
0.01 

12.3 
12.4 



1.07 
0.12 



AVE 



0.02 
0.02 

13.8 
13.8 



2.02 
0.39 



19 85 



MAX 



0.06 
0.05 

13.9 
14.2 



6.6 

0.35 



MIN 



<.01 
<.01 

11.6 
12.0 



0.57 
0.05 



AV€ 



0.0: 
0.0 

12. < 
12. < 



1.8: 

0.2] 



19fi4 



MAX 



0.08 
0.05 

15.5 
16.0 



31.0 
1.26 



MIN 



0.06 
0.01 

13.6 
13.5 



1.72 
0'.35 



AVE 



0.07 
0.03 

14.6 
14.8 



16.36 

0.81 



19 



MAX 



HIN 



AVE 



OWSP 
DETECTION 
LIMIT* 



0.01 
■9/L 

0.1 

■9/L 

1 
■9/L 

0.01 
FTU 



0.003 
•9/L 

0.001 

■g/L 

0.001 

■g/L 
o.ooi 

•9/L 
0.02 

■g/L 

o.oooi 
■g/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



1 
FTU 



0.05 
■9/L 

1 
•9/L 



5 
■g/L 

0.005 

■g/L 



TJ 

— t 



PLANt BURLINGTON 



WPOS 
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METALS (Cont'd) 



CHROMIUM 



COBALT 



COPPER 



C VAN IDE 



IRON 



LEAD 



MANGANESE 



MOLYBDENUM 



MERCURY 



NICKEL 



■g/L 

■g/L 

■g/L 

■9/L 

■g/L 
■g/L 

•g/L 
•g/L 
ug/L 
■g/L 



19 86 



MAX 



MIN 



AVE 



0.16 

b.044 



0.013 
0.012 



0.05 
0.02 



1985 



MAX 



0.31 
0.06 



MIN 



0.01 
H.005 



AVE 



0.061 
0.019 



19 84 



MAX 



1.45 
0.03 



MIN 



0.06 
<.01 



AVE 



0.76 
0.02 



19 



MAX 



MIM 



AVE 



DWSP 
DETECTION 
LIMIT* 



0.001 
•g/L 

0.001 
■g/L 

0.001 

■g/L 

0.001 
■g/L 

0.002 
■g/L 

0.003 

■g/L 

0.001 
■9/L 

0.001 
■g/L 

0.01 

ug/L 

0.002 
■g/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



0.05 

■g/L 



■g/L 

0.2 

■g/L 

0.3 
■g/L 

0.05 
■g/L 

0.05 

■g/L 



1 

ug/L 



« 
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BURLINGTON 
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METALS (Cont'd) 



SELENIUM 



STRONTIUM 



■g/L 



■9/L 



TIN 



(no units available) 



URANIUM 



VANAOIUM 



ZINC 



PURGE ABLE S 



BENZENE 



BROMOfORM 



■9/L 



■9/L 



•9/L 



ug/L 



U9/L 



CARBON TETRACHLORIDE 
U9/L 

CHLOROBENHNE 

og/L 



MAX 



"-B6 



MIN 



AVE 



MAX 



"-85 



HIM 



AVE 






























2 - 


2 


2 























0- 








. 






19 



44 



MAX 



MIN 



AVE 



19 



MAX 



HIM 



AVE 



DWSP 
DETECT ION 
LIMIT* 



0.001 
■g/L 

0.001 
■g/L 



0.002 
■g/L 

0.001 
■g/L 

0.001 

■g/L 



1 

ug/L 

1 

ug/L 

1 
ug/L 

1 

ng/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



0.01 
■9/L 



.02 

■g/L 



5 
■9/L 



10 

ug/L h 

ug/L ♦+ 

3 

ug/L I) 

100-300 
ng/L h* 



In 

ro 



PLANT 



BURLINGTON 



HPOS 
NAIER QUALITY 
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. 




>9_8_6 


19J35 


19.B4 


19_ 


DMSP 


DRINKING 






PURGEABLES (Cont'd) 




























DETECTION 


MATER OBJ/ 










MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


LIMIT* 


GUIDELINE 1 






CHLOROD 1 BROHOHE THANE 


R 


1.0 





0.21 


























1 


350 






ug/L 


T 


8.0 


5.0 


6.4 \ 


7.0 





4.7 


3 





2 








ug/L 


ug/L +♦ 






CHLOROFORM 


R 


6.0 





0.7 


























1 


350 






ug/L 


I 


32.0 


14.0 


18.6 


24.0 


1.0 


13.5 


8 





5 








ug/L 


' ug/L ♦♦ 






1,2-DICHLOROBENZENE 


R 





























1 


400 






ug/L 

1,3-DlCHLOROBENZENE 
u.g/L 

1,4-DICHLOROBENZENE 
U9/L 


1 

R 
T 

R 
T 















































ug/L 

1 . 

ug/L 

1 
ug/L 


ug/L • 

400 

ug/L • 

400 

ug/L • 






1 CHLOROBROHOHE THANE 


R 


1.8 


. 


0.34 


























1 


350 






ug/L 


I 


20.3 


8.0 


13.5 


18.0 


1.0 


9.9 


6 


2 


4.3 








ug/L 


ug/L ♦♦ 






1,1-DICHLOROETHANE 


R 





























- 1 








ug/L 


T 





























ug/L 








1, 2-0 ICHLOftOE THANE 


ft 





























1 


10 






ug/L 


I 





























ug/L 


ug/L b 






1,1-DICHLOROETHYLENE 


R 











o 

















1 


.3 






ug/L 


T 





























ug/L 


ug/L b 






1,1,2-OICHLOROETHYLENE 


R 





























1 








ug/L 


T 





























ug/L 




TJ 















































wos 






















- 
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PURGEABLES (Cont'd) 


19_86 


19.85 


19£4 


19_ 


OWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE 1 




MAX 


MIM 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIM 


AVE 




DICHLOROME THANE 
ug/L 


R 
T 
































5 

ug/L 


10 . 
ug/L c 




1,2 D1CHL0ROPROPANE 
ug/L 


R 
T 
































1 

ug/L 






ETHYLBENZENE 

ug/L 


R 

T 


















o. 














i 

ug/L 


1400 
ug/L a 


* 


ETHYLENE Dl BROMIDE 


R 
































U9/L 


T 


























* 






M-XYLENE 

ug/L ; 


R 
T 
































1 

ug/L 


620 

ug/L c 




O-XVLENE 

ug/L 


R 
T 
































1 ug/L 


620 

ug/L c 




P-XVLENE 

ug/L 


R 
T 
































1 

ug/L 


620 
ug/L c 




TOLUENE 

ug/L 


R 
T 








: o 






















1 

ug/L 


100 

ug/L c 




1,1,2,2-TETRACHLOROETHANE 
"9/L 


R 
T 













. 



















1 
ug/L 


1.7 

ug/L « 




TETRACHLOROETHVLENE 
ug/L 


R 
T 


























1 

ug/L 


10 

ug/L h 


■o 



PLANT BURLINGTON 



MFOS 



WATER QUALITY - 4-YEAR SUMMARY ( 1984 - 1986 I 
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PURGEABLES (Cont'd) 




19.&5 






19^5 




"44 


"_ 


DWSP ■ 
' DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE 1 




MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 




1,1,1-TRICHLOROETHAHE 
og/L 


S 
1 

































1 
ug/L 


1000 
ug/L c 




1,1,2-TRICHLOROE THAME 
ug/L 


R 
T 
































1 
ug/L 


I 

ug/L • 




TRICHLOROETHYLENE 
ug/L 


R 

T 
































1 

ugA 


30 

ug/L h 




TOTAL TRIHALOMETMANES 


R 


8.3 





1.3 


























3 


350 




ug/L 


r 


55.0 


27.5 


38.2 


48.0 


2.0 


26.3 


17 


12 


1.45 








ug/L 


ug/L ♦♦ 




T R 1 F L U0R0CHLORO TOLUE NE 
ug/L 


R 
T 


































1 

ug/L 






ORGANOCHLORINES 


■ 
































ALDRIN 

ng/L 


R 
T 


<1 

<1 


*3 

<1 


<1 
<1 


<-l 

<1 


<1 
<1 


<1 
<1 














T 
ng/L 


700 

ng/L " 




ALPHA BHC 

ng/L 


R 
T 


3 
3 


2 
2 


2.7 
2.3 


5 
6 


<1 
<1 


2.5 
3.2 














1 
ng/L 


TOO 
ng/L c 




ALPHA CHLOROANE 

ng/l 


ft 

f 


< 2 

< 2 


< 2 

< 2 


< 2 

< 2 


< 2 

< 2 


< 2 

< 2 


< 2 

< 2 














2 
ng/L 


700 
ng/L *** 




BETA BHC 

ng/L 


R 
T 


< 1 
<. 1 


i i 
< i 


< 1 

< 1 


< 1 

i l 


< 1 

< 1 


< 1 

< 1 














T 
ng/L 


300 

ng/L c 




OIELORIN 

ng/L 


R 
T 


< 2 

< 2 


< 2 
5 2 


< 2 

< 2 


< 2 
* 2 


< 2 

< 2 


< 2 

< 2 














2 

ng/L 


700 

ng/L " 


TJ 

f 
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ORGANOCHLORINES (Cont'd) 



ENORIN 



ng/L 



GAMHA CHLORDANE 
ng/L 

HEPTACIILOR EPOXIDE 
ng/L 



MEPTACHLOR 



ng/L 



HEXACHLOROBENZENE 
ng/L 

HEXACHL0ROBUTA0 I ENE 
ug/L 

HEXACHLOROETHANE 
ng/L 



LINDANE 



ng/L 



HETHOXYCHLOR 



MlfifX 



ng/L 



ng/L 



19 86 



MAX 



< 4 

< 4 

< 2 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 



< 5 

< 5 

< 5 

< 5 



HIM 



< 4 

< 4 

< 2 

< 2 

< 
< 

< 
< 



< 5 

< 5 

< 5 

< 5 



AVE 



< 5 

< 5 

< 5 

< 5 



19 85 



MAX 



< 4 

< 4 

< 2 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 
3 



< 5 

< 5 

< 5 

< 5 



HIH 



< 4 

< 4 

< 2 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 



< 5 

< 5 

< 5 

< 5 



AVE 



< 4 

< 4 

< 2 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 



1984 



< 5 

< 5 

< 5 

< 5 



HIH 



AVE 



19 



MAX 



HIN 



AVE 



DWSP 
DETECTION 
LIMIT* 



1 
ng/L 

2 
ng/L 

1 
ng/L 

I 
ng/L 

1 
ng/L 



1 
ng/L 

1 
ng/L 

5 
ng/L 

5 
ng/L 



DRINKING 
WATER OBJ/ 
GUIDELINE 1 



ZOO 
ng/L 

700 

ng/L *** 

3000 ♦♦♦ 
ng/L 

3000 
ng/L ♦♦♦ 

10 

ng/L h 



19000 
ng/L 

nooo 
ng/L 

100000 
ng/L 



8 



w 



PLANT 



BURLINGTON 



wos 
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ORGAHOCHLORINES (Cont'd) 



OCTACHLOROSTYRENE 
ng/L 



O.P-DDT 



ng/L 



OXYCHLORDANE 



PCS TOTAL 



ng/L 



ng/L 



PENTACHLOROBENZENE 
ng/L 



P.P-ODD 



P.P-DDE 



P.P-DDT 



ng/L 



ng/L 



ng/L 



l,2,3,«t-TETRACHLOROBENZENE 
ng/L 

1,2,3,5-TETRACHLOROBENZENE 
ng/L 



19 86 



MAX 



< 1 

< 1 

< 5 

< 5 

< 2 

< 2 

<20 
<20 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 1 

< 1 



HIH 



< 1 

< 1 

< 5 

< 5 

< 2 

< 2 

<20 
<20 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 1 

< 1 



AVE 



< 1 

< 1 

< 5 

< 5 

:< 2 

< 2 

<20 
<20 

< 1 

< 1 

< 5 

< 5 

< 1 

< I 

< 5 

< 5 

< 1 

< 1 

< 1 

< 1 



19_8_5 



MAX 



< 1 

< 1 

< 5 

< 5 

< 2 

< 2 

<20 
<20 

< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

* 5 

< 5 

< 1 

< 1 

< 1 

< 1 



MIH 



< 1 

< 1 

< 5 

< 5 

< 2 

< 2 

<20 
<20 

< 1 

< 1 



AVE 



< 1 

< 1 

< 1 

< 1 



<20 
<20 



< 1 

< 1 

< 5 

< 5 

< 1 

< 1 

< 1 

< 1 



19^84 



MAX 



MIH 



AVE 



19 



MAX 



MIN 



AVE 



DWSP 
DEJECTION 
LIMIT* 



1 
ng/L 

5 
ng/L 

2 
ng/L 

20 
ng/L 

1 
ng/L 

5 
ng/L 

1 
ng/L 

5 
ng/L 

1 

ng/L 

1 
ng/L 



DRINKING 
MATER OBJ/ 
GUIDELINE 1 



JOOOO 

ng/L 



3000 
ng/L 

74000 
ng/L 



i 

•X} 



PLANT BURLINGTON 



NPOS 
HATER QUALITY - %-YEAR SUMMARY ( 1984 - 1986 I 
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ORGANOCHLORINES (Cont'd) 



1,2,4.5-TETRACHLOROBENZENE 
ng/L 



TH10DAN I 



THIODAN II 



ng/L 



ng/L 



THIODAN SULPHATE 
ng/L 

TOXAPHENE 

(no unit) aval labia) 
1 , 2 , J- TR ICHLOROBENZENE 

ng/L 

1,2,4-TRICHLOROBENZENE 

ng/L 

1 , J , 5- TR I CHLOROBENZ E NE 
ng/L 

2,3,6-TRICHLOROTOLUENE 
"9/L 

2,4,5-TRICHLOHOTOLUENE 
ng/L 



MAX 



< 1 

< 1 



< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 



19 86 



HIN 



! 1 
! 1 



< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 



AVE 



< 1 

< 1 



< 5 

< 5 



19JJ5 



MAX 



: 1 
: 1 



< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 
5 

< 5 

< 5 



HIN 



< 1 

< 1 



< 5 

< 5 



AVE 



< 5 

< 5 



< 1 

< 1 



< 5 

< 5 

< 5 

< 5 



19£4 



MAX 



MIN 



AVE 



19 



MAX 



i_l 



MIN 



AVE 



OHSP 
DETECTION 
LIMIT* 



1 
ng/L 

2 
ng/L 

4 
ng/L 

4 
ng/L 



5 

ng/L 

5 

ng/L 

5 

ng/L 

5 
ng/L 

5 
ng/L 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



3B0OO 
ng/L 

70000 
ng/L «• 

71000 

ng/L 



10000 
ng/L 

15000 
«9/L 

10000 
ng/L 



10000 
ng/L 



t 



PLAMT BURLINGTON 



HATER QUAHTY - 4-VEM SUMMRV ( 1984 - 1986 I 
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■^JajwiM*i2&* 



MPOS 



PLANT 



BURLINGTON 
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TRIAZINES (Cont'd) 



SENCOft 



S1HAZ1NE 



ng/L 



ng/L 
SPECIAL PESTICIDES 



2,1-D 



ng/L 



2,1(^0 BUTYRIC ACID 
ng/L 

DtCAHBA 

ng/L 

PENFACHLOROPHENOL 



P1CLORAM 

ng/L 

3,0-0 PROPIONIC ACID 
ng/L 



SILVEX 



2,1,5-T 



ng/L 



ng/L 



19.86 



MAX 



HIN 



AVE 



"-85 



MAX 



HIN 



AVE 



19 



■&A 



MAX 



HIN 



AVE 



1» 



MAX 



MIN 



AVE 



DWSP 
DETECTION 
LIMIT* 



DRINKING 
MATER OBJ/ 

GUIDELINE 1 



100 
ng/L 

50 
ng/L 



100 

ng/L 

200 
ng/L 

100 
ng/L 

50 
ng/L 

100 
ng/L 

100 
ng/L 

50 
ng/L 

50 
ng/L 



10000 
ng/L 



100000 

ng/L 

18000 
ng/L 

87000 
ng/L 

10000 
ng/L 



10000 

ng/L 



8 



PLANT BURLINGTON 
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SPECIAL PESTICIDES (Cont'd) 



2 . 3 , « , 5- TE TRACHLOROPHENOL 
ng/L 

2 , 3,5,6-IEIRACHLOflOPHENOL 
n 9/ L 

2,3,4-TRICHLOROPMEMOL 

ng/L 

2,4,5-TRICItLOROPHENOl 
ng/L 

2,4,6-TftlCHLOROPHENOL 
"9/1 

ORGANOPHOSPHOROUS PESTICIDES 



DIAZINON 



ng/L 



DICMLOROVOS 



OURSBAN 



E1HIOH 



GUFHION 



ng/L 



ng/L 



ng/L 



MAX 



19_36 



MIH 



AVE 



"iL5 



MAX 



HIM 



AVE 



19_84 



MAX 



MIN 



AVE 



19 



MAX 



MIM 



AVE 



OWSP 
DETECT I 
LIMIT* 



IOM MATER 



50 
ng/L 

50 
ng/L 

100 
ng/L 

50 
ng/L 

50 
n»/L 



50 

ngA 



DRINKING 

OBJ/ 
0UIPEL1ME 1 



10000 
ng/L 



11000 

ng/L 




5 

TJ 



^ __ ^ . . iJ 



PLAMT BURLINGTON 



MPM 
MATER QUALITY - «-YEM SUIMARY ( 1984 - 1986 ) 
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ORGANOPHOSPHOROUS PESTICIDES (Cont'd) 



HAL Alt* I ON 



ng/L 



HETHYLPARATHION 
ng/L 

METHVLTRITHION 



HEVINPHOS 



PARATHION 



PHORBATC 



RELDAN 



RONNEL 



HASS SPEC. 



ng/L 



"9/L 



ng/L 



ng/L 



ng/L 



DI-N-BUTYL PHTHALATE 
ug/L 



"J6 



MAX 



KIN 



AVE 



".as 



MAX 



HIN 



AVE 



"-84 



MAX 



HIN 



AVE 



19 



MAX 



MIN 



AVE 



DWSP 
DETECTION 
LIMIT* 



50 
ng/L 



50 
ng/L 



0.1 
ug/L 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



TOOO 
ng/L 



35000 
ng/L 



3H000 
ug/L 



i 



PLANT BURLINGTON 



HPOS 
NAtER QUALITY - WEAR SUMMARY ( 



1984 



1986 I 
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MASS SPEC. (Cont'd) 



N-DICHLOROMETHYLENE- 
PENTACHLOROANALINE 

ug/t 

Dl PHENYL ETHER 

U9/L 

FLUORANTHEME 



HEXACHLOROPftOPENE 
ug/L 

METHYL PHENANTHRENE 
ug/L 

NAPHTHALENE 

ug/L 

PENTACHLOROBUTADIENE 
ug/L 

PENTACHLOROPROPANE 
ug/L 

PENTACHLOROPROPENE 
ug/L 



PYRENE 



19 86 



MAX 



MIN 



AVE 



19_85 



MAX 




MIN 



AVE 



"JL4 



MAX 



MIN 



AVE 



19 



MAX 



MIN 



AVE 



OWSP 
DETECTION 
LIMIT* 



0..1 

ug/L 



o.i 

ug/L 

0.1 
ug/L 

0.1 
ug/L 

0.1 

ug/L 

0.1 

U9/L 

0.1 

ug/L 

0.1 
ug/L 

0.1 

ug/i 

o.i 
ug/L 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 






PLANT BURLINGTON 



HPOS 
MATER QUALITY - '-YEAR 



1 1984 - 1906 ) 
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MASS SPEC. (Cont'd) 



TETRACHLORBUTANE 
ug/L 

TETRACHLOROB I PHENYL 
ug/L 

BACTERIA 

RAW WATER ; 

TOTAL COt [FORM HF 

count/IOOaL 

TOTAL COL I FORM BKGD 

count/ IOObL 

FECAL COL I FORM HF 

count/ IOObL 

STANDARD PLATE COUNT HF 
count/IOOaL 

TREATED WATER : 

PRESENT/ABSENT TEST 



TOTAL C0L1F0RH BACKGROUND HF 
count/ IOObL 



19 86 



MAX 



332 



855 



11 



HIN 



40 



AVE 



90 



303 



19 85 



MAX 



943 



>5000 74 



HIN 



11 



116 



AVE 



153 



1016 



< 2 16 



■19 84 



MAX 



58 



2275 



HIN 



9 < 2 



22 



AVE 



21 



601 



MAX 



19 



HIN 



AVE 



DWSP 
DETECTION 
LIMIT* 



0.1 
ug/L 

0.1 
ug/L 



DRINKING 
HATER OBJ/ 
GUIDELINE 1 



0/0.1 
■L 

500 



OWDO 
Bactt 



2 



' -i& -*.* '-^i-^^^r^jW^J. , - 






wpfT 7 '- ii i ■ u.p.jp»»i'^iK"rr»l»VS>* 1 .*< 



*r^™»5P^f^ 
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-' *■ ' 

BACTERIA (Cont'd) 


".£6 


"-«5 


\*M 


19_ 


OWSP 
DETECTION 
LIMIT* 


ORIMHIMG 
WATER OBJ/ 
GUIDELINE 1 




MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 




TREATED WATER! (Cont'd) 



































• • 


t 






FECAL COL 1 FORM NF 

count/ 100*L 


T 












• 

















OOHO 
Bactt 




STANDARD PLATE COUNT HF 


T 














, 


















count/ tQOaL 




















. 










■- 




IF PRESENT/ABSENT TEST POSITIVE: 


































COL 1 FORM P/A 


T 






.' 


















* 






■■ 


FECAL COL I FORM P/A 
E. COLI P/A 
AROHONAS P/A 


1 
T 

T 










.- 


















• 




STAPH. AUREUS P/A 


T 
















.' 
















™0106*7eal 




, 




i ■ ■-. - 




















' 





*-. 



. ■'_._■-.* -J 






. _" ■-*.«*» i^if^. 



Table A - footnotes 



1 = see Individual footnotes for Agency of guideline origin 

c = California State Department of Health Action Laval 

d a uwoo for DDT (contains other J sneers such as OPDDI and PPODT) 

• = USE PA sab lent guideline 

ea = United States Environmental Protection Agency (USEPA) ambient level for endosulfan (contains 

other Isomers) 

ep - USEPA proposed maximum contaminant level for drinking water 

g = suggested Health and Welfare Canada/Ontario Ministry of the Environment guideline value 

h = World Health Organization (WHO) guideline 

h* a World Health Organization (WHO) Odour threshold 

ag/L = ■illigrams per litre, parts per million, (pom) 

ng/L = nanograms per litre, parts per trillion, (ppt) 

Presence/Absence = microbiological test to Indicate presence or absence of col I form bacteria 

R = raw water 

T = Treated Drinking Water 

t = O0W0 Interim maximum acceptable concentration, (IHAC) 

ug/L = micrograms per litre, parts per billion, (ppb) 

y s New Vork State (Taste and Odour) proposed drinking water guideline 

♦ ♦ m total Trlhalomethanes 

♦♦♦ = combined total: Heptachlor and Heptachlor Epoxide 

* k if other than DWSP Detection Limit 
** = total of Aldrln and Oieldrln 

»** ■ chlordane Is a mixture of alpha and gamma isomers 

t = Ministry of the Environment and Health and Welfare Canada, (MAC) 
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TABLE 6.0: BACTERIOLOGICAL TESTING (1984) 

MOE WPOS PROTOCOL 



BURLINGTON WATER PURIFICATION PLANT 



TOTAL COL I 



B 



FECAL COLI 



v FECAL STREP 



H 





T 


5 






5 








5 








FEB 


R 
T 


4 


3 


1 


4 


3 


1 




4 


1 


2 


1 


MAR 


R 

T 


4 


4 




4 


4 






4 


3 


1 




APR 


R 

T 


4 


4 




4 


4 






4 


4 






MAY 


R 

T 


5 


5 




5 


5 






5 


4 


1 




JUN 


R 

T 


4 


4 




4 


4 






4 


3 


1 




JUL 


R 
T 


5 


5 




5 


5 






5 


4 


1 


• 


AUG 


R 

T 


4 


4 




4 




1. 


3 


4 


4 






SEP 


R 

T 


4 




3 1 


4 


4 






4 


4 






OCT 


R 
T 


5 


5 




5 


5 




■ 


5 


4 


.1 




NOV 


R 
T 


3 


3 




3 


3 






3 


3 




■■ 


DEC 


R 
T 


2 


2 




2 


2 






2 




2 


■.. 



NOTE: All results are for 100 mL samples; tests carried out at MOE lab, Resources Road. 
A = Absent E = 0-10 H = 0- 1 

B = 1-100 F = 11-500 I - 2-50 

C = 101-5000 G m >500 J - >50 

D = >5000 



■--■ ^> - ■ 

' ■ s 
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TABLE 6,0: BACTERIOLOGICAL TESTING (1985) 

NDK WPOS PROTOCOL BURLINGTON HATER PURIFICATION PLANT 





















TOTAL COLI 


FECAL 


COLI 


FECAL STREP 




A 


BCD A 


E 


F G A 


H I J 


JAN 


R 

T 


5 


3 2 

5 


3 


2 

5 


3 2 


FEB 


R 
T 


4 


4 

4 


4 


4 


3 1 


MAR 


R 
T 


4 


4 

4 


4 


4 


4 


APR 


R 
T 


4 


3 1 

4 


.4 


4 


4 


MAY 


R 
T 


5 


5 

5 


5 


5 


5 


JUN 


R 

T 


3 


3 

3 


3 


3 


2 1 


JUL 


R 

T 


4 


3 1 

4 


2 


2 

4 


2 2 


AUG 


R 
T 


3 


3 

3 


2 


1 

- 3 


3 


SEP 


R 
T 


4 


4 

4 


3 


1 

4 


3 I 


OCT 


R 

T 


4 


4 

4 


4 


4 


4 


NOV 
DEC 


R 
T 

R 

T 


4 
5 


2 2 

4 

5 

5 


1 
5 


3 

4 

5 


2 2 
5 



NOTE: All results are for 100 mL samples; tests carried out at MOE lab. Resources Road. 
A » Absent E - 0-10 H - 0-1 

B - 1-100 F - 11-500 I - 2-50 

. ^^ ^ m C^fl 1-5000 ^^G - >500 £." >50_ ^^ ^^ ^^ 

■■ MB d ■ff Illl ,MV Mi tM ■■ ■■ ^V ■■ VI MM 
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TABLE 6.0: BACTERIOLOGICAL TESTING (1986) 

MOE WPOS PROTOCOL BURLINCTON WATER PURIFICATION PLANT 

TOTAL COL I FECAL COLI FECAL STREP 

A BCD AEFG A H I J 

JAN R 2 1 3 2 1 

T 3 3 3 

FEB R 4 3 1 3 1 

T 4 4 4 

— — — — ™~ — ~ — — — ■" "■ — •"-' - — »»■.»— — — — — — — — — — — — — « — -•»■•- 

MAR R 3 1 4 3 1 

T 4 4 4 

APR R . 4 4 4 

T 4 4 4 

MAY R 3 3 ,21 

T 3 - 3 3 

JUN R A 4 

T 4 4 

JUL R 2 2 2 2 

T 4 4 

AUG R 4 4 

T 4 4 

SEP R 4 4 . ' 

T 4 4 

OCT R 4 4 

T 4 4 

NOV R 4 4 

T 4 4 

DEC R 
T 
•_ ^ > 

ROTE: All results are for 100 mL samples; tests carried out at MOE lab, Resources Road. -g 

A = Absent E - 0-10 H = U-l • . -j 

B = 1-100 F - 11-500 I = 2-50 i 

C - 101-5000 G - >500 J - >50 
D - >5000 



SAMPLE DAILY LOG SHEETS 
SAMPLE WATER COMPLAINT SHEETS 



I 

■ 

I 

i 



i 

i 



i 
i 

i 

i 



I 



The Regional Municipality Of Halton PURIFICATION 

PLANT Month 
City Of s _ (Daily Record) 


I«_ 




' 




* 


s — 


RAW WATBB 


TREATED WATBB 


CBBM1CAL OBBD 




1 




»•«• 


mmmm 
j.f.n. 


«c 


Fiaril M.I.O.D. 


nmtmni 
J.T.O. 


■■ 


Met 


■a*** 


Cfctoriaa* 


rsaplt mi a . D 


Wlwmtttt 
RhM» 


•uhnln V~* M.I.O. 


STIR. 


Calarlta 
OM Ika. 


NhiM* 


0..4 
( ■ •la.) 


Obb il l*ri 


■!■!■■ 
WbIh 

(•.I.) 




» - 1» 


it - • 


* -4 


-,/! 


4-11 


ii- ■ 


• - « 


< - 11 


11 - • 


• - « 


rn 


!■•** 




i 




























































• 




























































* 






















































■ 






4 




























































• 




























































• 




























































7 
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e 
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1 7 
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at 




























































■ a 
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aa 
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aa 




























































at 




























































aa 




























































• t 




























































a« 




























































ai 




























































UMtl 
























































s 


^ ... 










. 


































F 


OWB 


B BSBD 


IB MOfTTH 




• kwh 


"l 



BURLINGTON HATER treatment plant 

CURRENT STATUS REPORT 



APP. 



OPERATOR 

12-8 



DATE 



FINISHED WATER CHLORINE RESIDUAL (mg/1) 

FINISHED WATER TURBIDITY (NTU) 

RAH HATER TURBIDITY (NTU) 

FLUORIDE RESIDUAL (ng/l) 

FINISHED WATER pH 

NITROGEN, AS AMMONIA (wq/l\ 

FINISHED HATER TEMPERATURES) 

RAH HATER TEMPERATURE (»C) 

FINISHED HATER PRODUCTION 
BACKWASH HATER 

CHEMICAL USAGE J 

CHLORINE 

SODIUM CHLORITE 

ALUMINUM SULFATE 

FLUORIDE 

POLYMER 

POLY ALUMINUM CHLORIDE 

POWDERED ACTIVATED CARBON 



AVG. 


HIGH 


LOW 






■ 











H 1 

M 3 



8-4 Operator- 
4-I2dperator^ 

Sick 

K _ Yacation^^ 

Kg ■ » 

_ Other 

Kg — — 

Kg . 

Kg 

Kg 



PLANT EQUIPMENT BREAKDOWN, OR COMMENTS I 









iPP-172 






1 HI | ^ j m ^ II™ ^#» 1 ^^ 11 II* 1* 1 « ^ 




/ 


Alum. S 


pory. 




Temp.C 


ToMt Brt Red. 






^r^S^fei-.-' " 










H«me 

& 
Time 


I 




1 

3 
CL 


2 

5 


2 

to 
Q 


2 

« 

nr 


1 


o 

s- > - 




2 
If 


2 
a 


/•qj J-"tf '«w^ . 




5 

cc 


5 


In 

1— 




12-8 








































































































































































8-4 




















































































































— i 


























































3 


4-12 


— 














































































































































































High 












































_._!_ 


Low 






























' 

Aver. res. 




























Hydro cons. 
Kw/h. 


Aver, dose 


























Dairy Tot. 














Ace. Daily Tot 










, 


* Month Tot. 








I 




Pre-Chlotlne 


Poet-CWortoe 


Airan. 


Turtx 


PH 




^j^,,— 


Total Brt. Fwd. 












.■ 


Name 

& 
Time 


5 


(0 

o 
cc 


s 

V) 

3 

da 


to 
Q 


2 

or 

rr 


2 


3 

5 


- ^ 

i 


? 


2 

- a 
Q 


2. 
tX 


2 
rf 


5 

cc 


LL 


5 


5 


5 

EC 


5 

LL. 


Raw Water 
M3. 


Backwash 

Water 

M3 


Finished 

Water 

M3. 


12-8 






































_ 




I 


















































































8-4 
































































































































4-12 
































































































































High 








































Low 
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Avg. res. 






































A-n.ds. 












Wind 










^_- 


c-fyTot. 




Precip. 










Ace. Dally Tot 




Runoff 










Ace. Month To 


I 


Air Temp, i 


J 
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WATER COMPLAINTS 



Name 



Address 



.Date _Time_ 

yr. ma day 



n AJ 

_C Pi 



Postal Code. 



.Phone 



Location of complaint as above D- or 



Nature of Complaint 

Taste and Odour 
The water was: 

D Hot D Cold 

D Medicinal 

D Chlorinated 

D Oily D Septic 

D Sour D Bitter 

□ Musty, fishy, grassy , 
D Dry after taste 

D Bunting 

O Cloudy, white 

□ Dirty rusty 
D Nauseous 

□ Other 



Water 

D Low Pressure 
D High Pressure 
D No Pressure 
□ No Water 

Details of Complaint . 



Action taken by Region 

D Visit D Collect samples 

□ Sent samples: Who 

D Notified (who) 

D Other (specify) 



Date 



yr. mo. day 



. CEO No. 



Call taken by 



white -plant 



Mat - wiw pUnt e ngin e e r 



yellow- lib 



M-02 



PLANT INSPECTION SUMMARY 
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municipality - BUQLIM^TDN 'W.TTP. 

PROJECT NO. - "7-^Df~7 



Inspected by: Ann VATr^/- 



1 



Date: 



Tmmvk- (s>ri?j.A.^n,vi^-n /are D,Kt<vi£r- efiFEATc £. 



<$L£ML 



a 



NJrVffUEgfe. 1M- .\Qfe<?= 






W.P.O.S. - PLANT INSPECTION 



1 . Plant Design Rate: 
Plant Rated Capacity: 
Plant Records: 



gg£kOE£s ■ft.v/ifijfifrug 






2. Raw Water Source: 



3- 



LAldE ^K.rjyo.i.-, 



Water Quality Records: r^-^p- tyxa U r ."AVp .gT"E.O 



Intake: 


Type: . 




Location 




Diameter 




Length: 


Crib: 


Type: 


- . 


Size: 


Screens : 


Type: 




Size: 



7 - iK^g Js ^■■viragrsr fe^£ ,sf p 



' UC 



iN^vo g^T^ PT -~ fo-'fy 



gl r^ 4,^n?Tgft .— V-. 1 ^, 






■ 



4. Wet Well: 



5. Low Lift Pumps: 



Size: 

Location: 

Type: 

Number: 
Type: 
Capacity: 
Flow Metering: 



1 M 



U-.£Lt--6» 



NSvO 
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^ OL-D 






6. Chemical Feed System:. Type: 

Feeder: 
Location: 
Feed Points 



\,\\<9*{ . p.Q ^ATFLsrT 






Type of Chemicals; 



COLrftiMg: QJQOQ& C^ ED "^ ^ ^"^=T> &OT Mcuj " 

r i4Ll a v p£. - 'pat. ) <£ 'rn>ij? : All* A '4 Q £B vmLl p*SLVM«s 



— p... -re i pi-- — Hv 00 Q fULY-g. Ugj r ACf O • 



an. 



Hazards : 



" P >.ieCiO£ /h ^AfiATT RAM • 



Problems : 

fr'saq go - P-. r Lvji-t ; net r ^mtaiiC r r AiTFi<^-p=, 



7. Chemical Mixing: 
(a) Flash Mixer: 



(b) Flocculator: 



Type: 

Ret. Time: 
"G" Value: 

Type: 

Ret. Time: 
"G" Value: 






g|i£4J CLnNO ( 6Qg fi/<JKiCgTQ 




3 Dnlt6 0<O )/ Nc^O 
Eft iTSeLt -ue^D6 p'&^MfcS 
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8. Settling: 



9. Filtration: 



Type: 
Capacity: 
Desludging: 
Wastes To: 



Type: 

Number: 






NOT £h-bT^U-eO FiI - **• 

\jJo JLO IWpdtVe Media: 






X. S-jg Utflia-iGgr 



B.w. Rate: 



_ — Hr. Dirfl? To tU*6TS 



^\; B.W. Frequency: ' 

Turb. Monitoring: _^ 

Wastes To: ■Mnj-^iH^. TAM f . -^ , HV-ja-r^ 



' Actuated -fe- ty^iiAJrrta) 
CL-2 (ftss^+R^ceoe-. 



•Mc £&£&&£ -Tl-U.fr' 



10. Water Storage: 

(a) Clearwell: Type: 

Capacity: 

Size 
Cb) Reservoir: 
Cc) Standpipe or Water Tower: 

11. High Lift Pumps: Number: ' lb U ^c TTZd fu~ I T U ~ 5 fMp> 

Type: ■__ 

Capacity: . 



1 r^ *£&ZZU 



s± \u 






Flow Metering: ClttNnfW tX#L& ^^ <t(^0- 



"T 6 feAOa^-^fl GBgjg&gl? 11 -MCUl^vBLe C^AN^IM 



- 
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12. Laboratory Facilities: ^ &&X) \Jkfc - ^A^UTI & 

(a) Equipment: AU,<sftUpLE U/0^ Cci\FT &AOL. TTj LA-c 



jMJL@fc e^sipugkvr. 



(b) Routine: Tests: UfP^ j jTrt F. TA^ T\'^Tik\^- nr.K' P 



13. Maintenance Pgms: 






1 i| - Plant Schematic: Al'iUC-A-fect, 



Plant Drawings: •ArUArlU-A-feLcT 



15. General Comments: 












/UPC^M-kM ^ii:^U^ n^g-n fog, <?'Jepn ^uO 
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PHOTOGRAPHIC RECORD 
OF PLANT FACILITIES 



BURLINGTON WATER PURIFICATION PLANT 

OPTIMIZATION STUDY 

PROJECT NO. 7-2017 

PHOTOGRAPHIC RECORD OF PLANT FACILITIES 

TABLE OF CONTENTS 

Plate No. Eag£ 

1 Low Lift Pumping Units 1 and 2 1 

2 Low Lift Pumping Units 3, 4, 5, and 6 1 

3 Low Lift Diesel Generator Set 2 

4 Travelling Screen 2 

5 Chlorine Storage and Travelling Crane 3 

6 Chlorinators and Analyzer 3 

7 Alum Storage 4 

8 Alum Feed Pumps 4 

9 Polymer Storage and Polymer Feed Pumps 5 

10 Flocculation Tanks 5 

11 Dual Media Filters 6 

12 Filter Remote Terminal Unit 6 

13 Backwash Pump 7 

14 Washwater Pump 7 

15 Fluoride Feed Pumps 8 

16 High Lift Pumping Units 8 

17 High Lift Diesel Generator Set ... > 9 

18 Central Control Console 9 



I 








I 







8 



01. 














\ J'^w '■ ' 



■ 



- A'&Jil j t- 






I 



- 




11 



. 1 




12 



■ 





14 




I sj 




16 



%nft* f 










17 




18 



17 m' INTAKE CRIB 
FOB 762 rmn 
STEEL INTAKE 






762 f 
SOOi 



in STEEL INTAKE 
LENGTH 



HEXAGONAL INTAKE 
CRIB FOR 1500 <nm 
CONCRETE INTAKE 



7 




SCREEN WASTES 
HAULED TO 
LANDFILL SITE 



ISOOl 
734 n 



fn CONCRETE INTAKE 
LENGTH 



TRAVELLING 

SCREEN 
182000 m Vd 



MANUAL 
SCREEN 
••,200 mVd 
RACK -UP 



DISINFECTION SYSTEM 

PRE • CHLORINA TKM4 

DISINFECTANT: CHLORINE GAS 
CH.0RINATOR: 907ko/d 
BACK-UP: 907kg/d 



RAW WATER 

WELL 
14.0 mi 23.0 m 
i 6 5m DEEP 
EFFECTIVE 
VOLUME: 1600m 3 



LOW LIFT PUMPS - 6 VERTICAL TURBINE 

Na. I 26363 m*/d «t 12.6 m - 3T.Skw ELEC. 

No. 2 22273 mVd at 12-9 m 

No. 3 34091 mVd at l£2m 

Na. 4 34345m 1 /d at I7.lm 

No. 5 90909mVd al 10 I m 

Na. « 40909mVd al 1 5.2 m 



37.5 km ELEC. 
73 In. ELEC/WESEL 
150 km ELEC. 
225 km ELEC. 
94 hv ELEC. 



900mm STAINLESS STEEL 



900mm CONCRETE 
PRESSURE PIPE 




1030 mm CONCRETE 
PRESSURE PIPE 



s: 



1DER 



1 



DUAL VCNTURt 
METERS 



-J-* 



3 FLOCCULATION TANKS 
EACH 15.5m ■ lO.lmi 7 4m DEEP 
EACH WITH 6 CHAMBERS 
EACH CHAMBER: 

4 85 m ■ 4.83m ■ 7.9 m 
VOLUME PER PASS: 320 m 1 
RETENTION TME; 30 mtn. AVGE. 



FILTERS 
8 OUAL MEDIA FILTERS 
430 mm ANTHRACITE; 30Omm 9AM) 



4 FL.TERS 
4 FIXERS 



94 m* RED AREA 

200 l/ioc: 

130 m* BED AREA 

300 l/iaa. 



COAGULANT AID SYSTEM 
COAGULANT AID: 

POLYMER BJQUDI 
STORAGE: 204 hi DRUMS 
METERING PUMPS: 

2 PUMPS AT 167 l/d 





COAGULANT SYSTEM 
COAGULANT: ALUMINUM 

SULPHATE 
STORAGE: 2 TANKS 
EACH 40m*CAPACrrY 
haTTERING PUMPS: 

3 PUMPS AT 36SO l/day 





CLEARWELL STORAGE 

2 CLEARWELLS 

TOTAL VOLUME: 4200 m 1 



BACKWASH PROCESS 

BACKWASH PUMP 
2ia*0OOmVd AT 10 .7 * 

IBO Is ELEC. 
BACKWASH RATE AVERAGE 
II* mVm'LARBE FILTER* 
MdW SMALL FILTERS 



DISINFECTION SYSTEM 
P03T-CHLORINATION 
DISINFECTANT: CHLORINE 
GAS 
CHLORINATOR: 227k«/d 
BACH-UP: 90T>g/d 



WASTEWATER 
TREATMENT SYSTEM 
HOUMHa TANK 2«I0 m* 
OVERFLOW TO LAKE 
DISCHARGE TO 
*» SEWAGE PUMP) NO 

STATION 



HIGH UFT PUMPS - 6 HORIZ. SPLIT CASE 

Na. I 4SOOOmVd at 70.1m - 450 km ELEC 

Na. 2 9IOOO mVd at 70.1 m 

Na. 3 SlOOOmVd at 70.1m 

Na. 4 27000 mVd at 64 m 

Na. 3 SSOOOm'/d at 67 m 

Na. 6 49000m*/d at 70.1m 



829 km ELEC. 
829 ha ELEC/CHESet 
30O*w ELEC. 
573 km ELEC. 
430 kw ELEC. 



WL 

4, 3 t * 



1030 r 



VCNTURI 
METERS 



& 



FLUORIDATION SYSTEM 
HYDRO FLUOSILICK ACID 
2 METERBW PUMPS 



STORAGE: 4Qm J CAPACITY 



<$ 



H/L PUMPS 



1030 1 



<> 



& 



750 mm 



TO 

DIST. 

SYSTEM 



1300 mm 



TO DISTRIBUTION 
SYSTEM 
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